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STABILITY—HOW AND 


@DNE economic question has stood out in all the dis- 
cussion of petroleum problems that has gone on during the 
past four years. It has been at the bottom of the federal 
administration's efforts to establish a petroleum policy, 
though the administration itself at different times has been 
on both sides of the question. It is the fundamental issue 
in the suits which the Department of Justice is prosecuting 
against some seventy leading oil companies and oil com- 
pany officials. It has divided the industry itself into con- 
flicting groups. 

The question is whether it is better for the industry and 
for the country as a whole to have a reasonable degree of 
stability and of orderly procedure in the oil business or to 
have it conducted on the basis of reckless and cutthroat 
competition, with wildly fluctuating prices, unremitting 
price wars and the business uncertainty and financial ruin of 
hundreds of well conducted small enterprises that inev- 
itably attend such conditions. 

Stated in this form it would seem that there could be 
only one answer. Yet the fact remains that every effort to 
establish the conditions and practices prerequisite to that 
degree of stability prevailing in most other important in- 
dustries has met with opposition. In part this has come 
from those who believe, erroneously perhaps, that they 
can profit individually from the existence of disorder. In 
part it has come [rom officials of the government itself, at- 
tempting to deal with a business of which they know noth- 
ing and concerning which they have not troubled to inform 
themselves. 


WHAT is stability? What does the word mean as 
applied to business? It connotes a settled orderliness 
which permits manufacturers and merchants to enter into 
transactions with reasonable assurance as to the outcome of 
their undertakings. It depends upon the maintenance of 
fair and uniform margins for those middlemen who perform 
a useful function in the processing and distribution of prod- 
ucts. The public interest is served by a steady supply of 
goods at fair prices. It suffers when any group within an 
industry usurps the power to disrupt markets and to raise or 
depress prices unduly beyond the limits imposed by fair 
competition. 

On the other hand stability does not premise a static in- 
dustry. It does not involve complete absence of change. 
It need not and should not adopt the rigidity of govern- 
mental or private monopoly. Relations of supply and 
demand do fluctuate; improvements in methods of manu- 
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facture and distribution effect economies that should be 
passed on to consumers. In the United States at least, 
there is a deep seated belief that men of initiative and 
enterprise should be allowed to profit by the exercise of 
their abilities and to expand their operations if they can do 
so without infringing the rights of others. 

The problem of all industry is to avoid the static condi- 
tion that results from too rigid fixation on the one hand and 
the anarchy of destructive competition on the other, to 
preserve individual rights and protect the common interest 
at one and the same time. Neither industry nor govern- 
ment has been able to solve this problem completely, but 
the system gradually built up in the nations that are most 
advanced industrially represents the nearest approach to 
that ideal that has yet been attained. 

In the United States the oil industry is highly—even 
rampantly—competitive. In the past it has suffered incal- 
culable losses trom the worst and most destructive forms of 
competition. Even today it has not fully emerged from 
this stage of its development though efforts have been 
made both within and without its ranks to direct it along 
more orderly pathways. Before real progress can be made 
the industry must know whether the administration of exist- 
ing law is to be directed toward the encouragement or the 
elimination of past disorders and destructive factors. 


EENORMOUS losses have been inflicted upon the oil 
industry and the public through irregular, excessive and 
wasteful production. Overdrilling has been forced upon 
oil developers by the legal definition which treats oil as 
subject to the law of capture, by the demands of royalty 
owners and by the exigencies of their own financial situa- 
tion. 

To avoid criminal waste in production oil producing 
states have undertaken to regulate the output of oil within 
their borders. Since it would be futile for a single state to 
put restraints upon production if all other states allowed 
their wells to run wide open the device of an interstate 
agreement was proposed and has been put into operation 
under special authority granted by Congress. Its func 
tioning has not been perfect but it has been a stabilizing 
factor in crude production. It has worked well enough so 
that sentiment of a great majority of the industry is strongly 
in favor of an extension of the compact for another period 
of years though an active campaign of opposition is being 
waged by one marketing organization. 

Evasion of state proration laws led to the enactment of 
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another federal law prohibiting the movement in interstate 
commerce of oil produced in excess of state allowables. 
This has been an aid to stability in the crude oil situation 
by adding to the efficiency with which state laws can be 
enforced. This again is a measure which has demon- 
strated its usefulness to the point where sentiment both in 
the industry and in official circles favors its continuance. 


TRADE’S OWN OBLIGATION 


STABILITY, however, is not merely a matter of legis- 
lation. It depends upon the maintenance of sound and 
fair practices within the trade. It requires a reasonable, not 
necessarily an absolute, uniformity of prices. There must 
be likewise a practical uniformity in the margins, discounts 
or commissions allowed to middlemen and retailers. In 
most lines of business custom has long since determined 
what price-spread or commission the broker, jobber and 
wholesaler shall receive. The manufacturer who attempts 
to stimulate the sale of his product by allowing better than 
the customary terms to dealers directly encourages the 
latter to broaden their own operations by more or less ex- 
tensive price cutting. Competitors soon feel the effect 
and move to defend themselves. A price war is quickly 
under way; goods are sold for less than the cost of produc- 
tion; the conflagration continues until all concerned, or at 
least all who are not wiped out, feel that they have taken 
sufficient punishment. Then they go back to the normal 
basis of conducting trade. 

The spectacle is a familiar one in the oil industry for 
there is scarcely any other kind of business where price 
wars have been so frequent, so fierce and so costly. They 
benefit no one; even the consumer who gets the temporary 
advantage of abnormally low rates usually has to make up 
for it in higher costs later on. They disrupt industry, ruin 
dealers who adhere to legitimate trade practices and have 
cost the oil industry—producers, refiners and marketers—a 
sum that runs to incalculable millions. Yet so contradic- 
tory is human nature that major oil companies, through the 
terms granted to distributors, have repeatedly furnished the 
ammunition used in carrying on such destructive competi- 
tion against themselves. In the public interest this practice 
should be discouraged. Certainly it should not be forced 
upon the industry as the only means of avoiding legal 
penalties. 

Another factor in maintaining stability is the handling of 
purchases. Many of the oil companies supplying broad 
markets are regularly engaged in buying products as well 
as crude oil to meet the demands of their trade. Some- 
times prices are so low that they buy largely in the open 
market in preference to drawing upon their reserves. At 
times they buy beyond their immediate needs in the belief 
that rising prices will net them a profit. Many did this in 
1928 and 1929 and paid for their mistaken judgment in 
heavy losses incurred later. Now and again they extend 
their purchases in order to absorb distressed offerings that 
otherwise might disorganize the market. This procedure 
was particularly urged upon the major companies in the pe- 
riod following the downfall of the NRA and the Petroleum 
Administration's loss of the powers which it had exercised 
temporarily. The practice is a legitimate one and is at 
times essential to the maintenance of market stability. 


Every game has its rules and the means of enforcing 
them. Every state and local community has enacted laws 
to protect its citizens in the enjoyment of their established 
rights and to prevent them from encroaching .upon the 
rights of others. Where the authority of the state ends or 


where state interests may clash the federal government in- 
tervenes to enforce and to protect. A\s social conditions 
change and economic relations become more complex the 
laws and regulations that were adequate for a past period 
may require change to meet today’s situation. In a rap- 
idly expanding and changing industry like petroleum it is 
not surprising that legislation has failed to keep pace with 
the transformation that has taken place or that practices 
which seemed permissible when the business was of small 
economic consequence are indefensible now that oil 
enters into almost every phase of industry and is an indis- 
pensable factor in our daily life. 

In the oil industry there is and has been no lack of com- 
petition. There are and have been grave wrongs perpe- 
trated through unfair and destructive competition. There 
is no need to prosecute men for striving to bring order out 
of chaos or to incite them to practices that involve waste of 
the nation's resources and destruction of the rights that all 
should enjoy in common. There is need to encourage by 
law and by the application of the law fair competition, fair 
dealing and a fundamental stability in this industry which 
vitally affects so many others and on which so vast a seg- 
ment of the country’s population are dependent for em- 
ployment, efficiency and comfort in their daily lives. 


WORLD DEPENDENCE ON TANKER 
EFFICIENCY 


SO MUCH of the world’s oil supply is found at great 
distances from the places of principal demand that trans- 
portation has a vital part in the functioning of the industry. 
As petroleum has come to play a more and more essential 
role in industrial operations and in national defense ocean 
transport, both of crude oil and its products, has become 
increasingly important. 

Twenty years ago tankers represented a scant five per- 
cent of all powered vessels, about 2,000,000 gross tons. 
Today, with the tonnage afloat and under construction ap- 
proaching the 10,000,000 mark they comprise nearly 15 
percent of all shipping. The largest commercial fleets are 
the tanker fleets of the great international oil companies. 
Supplementing these is a vast tramp tonnage. Their routes 
girdle the globe and criss-cross the ocean highways in all 
directions. Without their constant service navies would be 
rendered helpless, a great proportion of the ships now en- 
gaged in commerce would be tied up and many lines of 
industry would be brought to a standstill. 

With the growth in the size and number of tankers, in the 
importance of the function they perform, and in the spe- 
cialized services they are called upon to render, many 
technical and commercial problems have developed. 
Questions of design and construction, of speed, of rapid- 
ity in loading and discharging cargo, of economical oper- 
ation and of safety, have arisen. Great progress has been 
made, many improvements have been introduced, but the 
final answer to some of the questions propounded in the 
past, and of new ones arising as conditions change, is still 
to be given. 

Because of the tanker's significance, not only to those 
directly engaged in oil transportation, but to everyone 
connected with the production and marketing of petroleum 
in any form, WORLD PETROLEUM is devoting a large sec- 
tion of this issue to a review of construction activities and 
operating conditions and to a consideration of some of the 
problems affecting its future development. At a time 
when the demand for ocean transport of oil is greater than 
ever before the subject, we feel, is one of particular in- 
terest. 
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WHAT OF SPAIN’S 


OIL MONOPOLY? 


By Ake K. Ranch 


(Costly Reeord of Campsa and 
Urgent Need of Revenue Con- 
fronting New Government Sug- 
gests Probable Return to Private 
Operation if Not to Free Com- 


petition 


0: JULY 11th of last year, two days before 
Calvo Sotelo, the Spanish monarchist leader, 
was murdered and the signal thus given for 
the beginning of the terrible civil war which 
isstill raging throughout Spain, the ANUARIO 
DEL MONOPOLY DE PETROLEOsS left the press. 
In this 482-page volume the balance sheet 


for 1935 operations of CAMPSA, the Spanish 
petroleum monopoly, is presented to the 
public. This report enables one to analyze 
the financial results of the state monopoly 
during a period when normal conditions still 
reigned in Spain, though the book by no 
means presents an accurate picture of 
CAMPSA’S actual state of affairs. In Spain 
there always has been a great deal of mystery 
attached to the petroleum monopoly, but the 
popular conception is that, as a business 
proposition, the monopoly is sound and prof- 
itable to the nation. To determine to just 
what degree this popular conception is cor- 
rect is the purpose of this article. 

In glancing through the ANUARIO DEL 
MONOPOLY DE PETROLEOS it soon becomes 
evident to the observant reader that its 
object is to defend CAMPSA at any price and 
to prove the superiority of monopoly over 
free competition as far as petroleum is con- 
cerned. This proves a difficult point to put 
across convincingly, but the report attempts 
to impress the reader with glowing reports 
of the income the Spanish Treasury has 
derived from the monopoly. Nothing, how- 


Spanish loyalist on the barricades out- 
side Madrid. 


ever, is said about its disadvantages to motor- 
ists, the government, and the country as a 
whole. No mention is made of the higher 
prices, lower quality, poor service, and de- 
creased revenue from other sources. 

It can be hardly considered logical to try 
to prove the excellence of monopoly by 
pointing out that for 1935 CAMPSA paid a 
dividend of 9.03104 percent. The results 
of the company’s activities have no bearing 
on its right to be a monopoly. It is true 
that CAMPSA is the owner of all installations, 
buildings, tankers and other equipment, but 
the company does not work on its own ac- 
count but on that of the government. Thus 
an account is rendered of takings and costs, 
the latter including depreciation. As re- 
muneration CAMPSA receives a fixed sum 
every year, corresponding to the guaranteed 
five percent dividend, in addition to four 
percent of its net takings on sales. 


Preparing a field piece in the Spanish civil war: whichever side is victorious, the Spanish Oil Monop- 
oly in its present form is likely to be dissolved. 
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{ motor car that will no longer require 
the precious petrol now distributed by 
Campsa under strict limitation. 


According to a special account labeled 
‘* Administration of the Monopoly for 1935”’, 
the government had a credit balance of 
286,544,693.44 pesetas at the end of the year. 
It further received 4,063,968 pesetas in divi- 
dends on the shares it was given by CAMPSA 
as payment for the monopoly, and 56,519,943 
pesetas from a special gasoline tax of 10 
centimos a liter. Thus the total credit 
balance was 347,128,604.44 pesetas at the 
end of 1935. This is, of course, a very sub- 
stantial sum, but one must not be misled by 
it into immediately deciding that monopoly is 
more favorable than free competition. It is 
certainly worth calculating just how much 
income free competition would have netted 
the government for the same period, but in 
this connection one looks in vain for any 
guidance in the Year Book. 

Since April 1, 1932, the price of ‘“‘ Gasolina 
Auto”’ has been 76 centimos per liter in all 
parts of Spain. Before the establishment of 
the monopoly gasoline prices varied accord- 
ing to transport conditions, and prices often 
fluctuated a centimo or two in the same local- 
ity. Prices prevailing in June, 1927, how- 
ever, represent a fair average for the entire 
year in question. In Barcelona the price 


was 38 centimos a liter, at Sevilla 42 centi- 
mos, and in Madrid 48 centimos per liter. 
The average price, calculated on the basis of 
the quantity sold in 1927, did not exceed 43 
centimos per liter. If the same conditions 
of free competition had existed in 1935, there 
seems to be very little doubt that prices would 
have been considerably lower than the 1927 
average, instead of higher as under the mon- 
opoly. It certainly is not unfair to the 
monopoly to compare costs and freight for the 
two years. 

The official quotation for 61-63 deg. gaso- 
line f.o.b. Gulf in June, 1927, was 7.891 
(U.S.) cents per gallon of 3.78 liters. With 
the rate of exchange then ruling (5.804 
pesetas =$1) the price was 12.12 Spanish 
centimos per liter. The 1927 average freight 
from Gulf to Spain was £1.11 per metric ton. 
At a rate of exchange of 28.197 pesetas = £1, 
the freight amounted to 4.37 centimos per 
liter, and the gasoline price c.i.f. Spanish 
port can be fixed at 16.49 centimos per liter. 
For June, 1935, with a quotation of 5.2344 
cents per gallon and freight of £0.13 per ton 
(exchange rate: 7.345 pesetas=$1 and 
36.2270 pesetas={£1), the corresponding 
figure is only 12.52 centimos per liter—a dif- 
ference of 3.97 centimos. 

Further, if contracting for large quantities 
a certain discount isobtainable. The signifi- 
cant point here, however, is not so much the 
actual selling price but the definite trend 
toward a lower cost price. Moreover, it 
must be remembered that the gasoline form- 
erly supplied by private oil companies was 
not the miserable ‘‘Gasolina Auto’’, but 
rather the ‘‘ Gasolina Avion’’, which costs 10 
centimos more. And we have not taken into 
consideration the discounts and “restitu- 
tions’’ which were once available from the 
competing companies in Spain without too 
much arguing. But putting all these factors 
aside, it will still be easy to prove that finan- 
cially the monopoly is not a sound enterprise. 
It can thus be said that under any circum- 
stances, in the case of free competition, the 
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price would have been at least four centjy 
lower than in 1927, or 37 centimos chop 
than the price fixed by the monopoly, 
In this connection it may be of intereg 
compare the price development in Spai 
with that in another European country 
roughly the same size and number of mop 
ists, but which retains free cCompetitiog 
Sweden. In Stockholm, for example, 
price of gasoline was 32 Ore per liter in Jum, 
1927, and 27 Gre per liter in June, 19% 
After deducting the special gasoline , 
(which in 1927 was 5 Gre per liter, but sin 
May 1, 1932, has been 10 Gre) these figy 
become 27 Gre and 17 dre, respective 
Converted into Spanish currency (op 
basis of 100 pesetas = 64.61 Swedish Crowng 
in June, 1927, and 100 pesetas = 49 
Swedish Crowns in June, 1935) this amounty 
to 41.79 and 31.32 centimos per liter, » 
spectively. Keen competition in Sweden, 
especially from Russian products, is chiefy 
responsible for this decrease. A com 
sponding influence could have been expects Be ° ™ 












































































in Spain, had not the monopoly prevented Thro 

In order to ascertain the degree of ef. — hous 
ciency with which the monopoly is operatiny 
it is necessary to estimate how much th 2 
Spanish Treasury would have received unt Bein 
free competition if the customs duties on tix pref 
monopolized products had been increased: eds 
such a rate that retail prices equaled tho» iner 
now fixed by CAMPSA. The difference in th and, 
price of gasoline under CAMPSA and fre ing 
competition, which has already been et an 
mated at an absolute minimum of 37 centi- tog 
mos per liter, multiplied by the quantity o witl 
gasoline sold in 1935 (580,419,000 liters oh 
gives a sum of 214,755,030 pesetas. Befor 
April 1, 1932, however, there were loc 
gasoline taxes in certain parts of Spa 
Now they are abolished and the governmen: 
compensates the municipalities in questi 
with a total of 8,279,342.68 pesetas. This 
sum must, of course, be deducted from the 
above-mentioned amount, but this sly 
leaves 206,475,687.32 pesetas of potentia 
customs duties lost by the Spanish Treasur; 

The price of kerosene has been raised frox 
43 centimos per liter in 1927 to 75 centima a 
per liter in 1935, a rise which with the 1%: ss 
consumption of 21,114,720 liters amounts " 
6,756,710.40 pesetas. The price of gas ; 
has been increased 8 centimos (from 32 to4! . 
which with a 1935 consumption 143,257,4) of 
liters equals 11,460,596 pesetas. From th " 
sum, however, must be deducted 3,262,623.) 2 
pesetas, discounts given to Spanish fishermet . 
leaving 8,197,972.40 pesetas. Prices of li b 
bricating oils, paraffin, and vaseline hav - 
been increased as shown in the table. “ 

It would certainly be most interesting " 
study how much the various other mono P 
olized products (ether, benzole, Diesel Ol, % ‘ 
fuel oil, asphalt, etc.) have risen in pnt ; 
and for how much of the profits of the mt ‘ 
nopoly these excess prices are responsi ' 

( 

War scene from Spain where not only d 
the political system, but the social and $ 
economic organization is undergoing I 
violent transformation. f 
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monopolized products, CAMPSA has the 


¢ ee : : 
~ privilege of importing—duty-free—pumps, 

\ . and other equipment which cannot be manu- 
/ 2. . factured in Spain. Unfortunately, it is im- 








possible to estimate the amount and value 
of these articles which would have been 
bought by the private oil companies, or the 
revenue which would have been obtained by 
the government. Further, CAMPSA is exempt 
from taxation. Before the establishment 
of the monopoly the Spanish Treasury re- 
ceived some 20,000,000 pesetas annually in 
taxes from the oil companies. Gasoline 
sales, which were 277,500,000 liters in 1927, 
rose to 569,000,000 liters in 1935. Is there 
anyone who doubts that, with sales more 
than doubled, the companies would not have 
been able to double their profits?—resulting 
in a more than proportionate increase in 
taxes? An estimate of 40,000,000 pesetas in 
taxes lost to the government can by no means 
by considered too much. The accompany- 
ing table lists individually and totals all of 
the above-mentioned losses to the govern- 
ment. 

Thus it can be seen from this table that for 
1935 the Spanish Government could have 
secured at least 172,000,000 pesetas more 
under free competition than actually re- 
ceived from CAMPSA. The establishment of 
the Spanish Petroleum Monopoly has led to 
an unparalleled waste of the nation’s money. 
This fact, however, is by no means as well 
known in Spain as it deserves to be. People 
are easily misled by the published ‘‘results”’ 
of the statements, and with the proverbial 
care-free attitude of the southerners, they 
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Through the delapidated remains of a Spanish 

house machine guns are trained on the Span- 
ish Nationalist forces. 


Being such a difficult question, though, it is 
preferable that it be omitted from this cal- 
culation. Of the products studied, only the 
increase in retail prices has been considered 
and, with the exception of gasoline, decreas- 
ing cost prices have not been taken into ac- 
count. In this matter, too, it is difficult 
to get exact figures, and nothing can be done 
without jeopardizing the value of the entire 


calculation. (generally speaking) do not bother to probe 
Increases in Prices 

Amount (in pesetas) 
Spanish Treasury 

Increase Salesin 1935 would have received 
NEN, 00.565866600000000060 006008000000 0000 86S 80 ptas./100 kgs. 32,185,199 kgs. 25,748,159.20 
Dibenektdnscenstennehstéedddedednesneeeesennnnees 85 ptas./100 kgs. 6,483,582 kgs. 5,511,044.70 
ORG khu dacanccsisedecarennebsaneseshaeeeiens 110 ptas./100 kgs. 1,408,954 kgs. 1,549,849.40 


It is, of course, impossible for an outsider 
to know how much CAMPSA has saved by 
supplying products of inferior quality (as 
everyone knows it does), but a fairly accurate 
estimate would be at least 5,000,000 pesetas 
during 1935. The gasoline retailer’s margin 
of profit has been slashed, too, and this must 
be entered to the debit of the monopoly in 
our calculations. Before the establishment 
of CAMPSa retailers received an average of 
i.) centimos per liter—now they receive 
barely 2.5 centimos per liter. The differ- 
enee totals 29,020,950 pesetas on the 1935 
sales of 580,419,000 liters. 

We must not confine ourselves to a dis- 


the fundamentals of the problem. But, of 
course, there are some who did, and once the 
poor economic results were evident the mon- 
opoly enthusiasts asserted that it was only a 
temporary phenomenon—more or less com- 
mon to all new enterprises. It may be true 
that for 1935 the yield is better than in 
previous years, but considering that the com- 
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pany started its activities in 1928, it is evi- 
dent that it could not have come much further 
in “‘efficiency.”’ 

If further pressed the monopolists may ad- 
mit that the monopoly is not very favorable 
to the government, but contend that, on the 
other hand, the nation as a whole is benefiting. 
Thanks to the monopoly, they say, refining 
activities have been initiated which private 
companies would not have cared to under- 
take, resulting in greater employment of 
labor. Nevertheless, the writer strongly dis- 
agrees with this line of thought, for through 
this policy the resources and efforts of the 
nation are artificially attracted into anindus- 
try for which it has no qualifications. Eco- 
nomic expansion in Spain’s natural fields of 
endeavor is thus made more difficult owing to 
lack of capital, enterprising spirit, and really 
skilled labor. 

But why, then, has the petroleum monop- 
oly in Spain not been abandoned, and the 20- 
year contract between CAMPSA and the 
Spanish state canceled? To begin with, in 
1931 a bill was prepared providing for a re- 
turn to free competition, but it was never 
presented in Cortes, the Spanish parlia- 
ment. The powerful financial groups behind 
CAMPSA, whose investments would be prac- 
tically wiped out in the event this reform 
was realized, have always managed to exert 
sufficient influence in the proper quarters. 
Furthermore, the political situation in Spain 
has always been too delicate for any govern- 
ment to chance increasing the number of its 
antagonists among people directly or indi- 
rectly interested in the existence of the 
monopoly. To some extent CAMPSA owes 
its existence to sentimental reasons, as it was 
instituted by General Primo de Rivera, the 
Spanish fascist dictator. Partly for this 
reason, the conservatives would not elimi- 
nate it, while on the other hand the monop- 
oly suited only too well the socialist program 
of state-management of important activities. 
And so it can be seen that it would have been 
quite difficult to change the status quo of 
CAMPSA. Spain, moreover, has had far more 
important problems confronting her. Thus 
the monopoly seemed to have become a per- 
petual institution when the civil war broke. 

In the areas controlled by the red forces, 
CamMPsA—though in a modified way—still 
handles the buying and distribution of gaso- 
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GEOLOGY AND ECONOMIC 
OF ANAHUAC 


By Michel T. Halbouty and J. Brian Eby 


Eighth of a Series of Articles Dealing 


With the Geology. 


Reserves and 


Economy of the More Important Oil 


Fields Throughout The World. 


Tie ANAHUAC oil field, one of the most 
important Gulf Coast oil discoveries in recent 
years, lies in north central Chambers County, 
Texas, six miles east of Anahuac, the county 
seat, and about forty-five miles due east of 
Houston and the same distance southwest 
of Beaumont. In an air-line the field is 
about twenty-five miles from the coast. 

From the discovery of the field in March 
1935 to the end of January 1937, the pro- 
ductive area has spread steadily until it now 
covers about 7500 proven acres. The field 
centers around the four surveys, the J. R. 
Curl No. 52, the H. & T. C. R. R. No. 57, 
the H. & T. C. R. R. No. 51, and the A. D. 
Middleton No. 58, page 50. At least twelve 
other surveys surrounding the foregoing are 
now producing oil. Twelve dry holes have 
approximately established the ultimate ex- 
tent of the field in all directions. Within 
the field by February 1, 1937, there were 142 
producing oil wells. 


Humble Oil & Refining Company are the largest operators in the Anahuac field. 





The general shape of the field is circular. 
Faulting, however, has greatly affected the 
producing sands and the actual pattern of 
the productive area is quite irregular. De- 
velopment so far has extended production 
slightly over four miles in a north-south 
direction and from three to four miles ir- 
regularly in an east-west direction. This 
large productive area ranks Anahuac as 
one of the most extensive fields in the Gulf 
Coast, surpassed only by the 17,000 acre 
Conroe field. 

The Humble Oil and Refining Company 
control about 85 percent of the field. The 
remaining acreage is divided between the 
Gulf Oil Corporation and the Sun Oil Com- 
pany. Glenn H. McCarthy, Houston inde- 
pendent operator, who, with R. A. Mason, 
drilled the discovery well for the great north- 
ward extension of the field, late in 1936, 
sold out his operating interest to the Humble, 
leaving the field entirely in the hands of the 


at Anahuac. 


SIGNIFICANCE 


major oil companies. The land ownerships 
are in large tracts and few owners. The, 
are no cemeteries, townsites or minor gy}. 
divisions, with the exception of a single ae, 
school site, the oil rights to which were ». 
quired by the oil companies owning the cq. 
tiguous leases. This situation has permittej 
an orderly methodical twenty-acre-per-we 
development. 

The actual discovery of oil was precede; 
by a long series of geophysical investigation; 
by various companies. 


and gentle folding, it was a difficult task ty 
locate and detail correctly by geophysics 


The area was shot by refraction seismograph 2 


and investigated by torsion balance and, 
prospect was indicated in 1933 and 1934. 
In the latter part of 1934, the Humble (jj 
and Refining Company, having acquired, 
block of leases, proceeded to use the refle. 
tion seismograph to detail the area. Fi. 
lowing this work, the A. D. Middleton, No. 
1 well was located and drilled. It prove 
to be the discovery well of the field. 

The Middleton well was brought in March 
14,1935, in Frio sand carrying oil from 7038ft. 
to 7088 ft., at which depth it was completed. 
Initial production was given as 518 bbl. per 
day on a 4 inch choke with 800 lbs. tubing 
pressure and about 1000 lbs. casing pressure. 
The oil was 37 gravity and free of water. 

The second well of the field was the Clark 
No. 1, west offset to the discovery which was 
completed April 3, 1935. This well was 
drilled to a total depth of 7117 ft. and con- 
pleted a producer. The south offset and 
southwest offset wells, the J. E. Broussard 
No. 1, and A. D. Middleton No. 2, respet- 
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tively, were completed May 18 and June 1, 
poth making fine wells. 

While the above wells were in course of 
completion Glenn H. McC arthy and R. A. 
\ason were drilling 214 miles north of pro- 
juction on the R. M. White tract in the 
James MeGahey league. The finding of oil 
in this well July 21, 1935, created a wild 
psation on the Gulf Coast. Oil sand was 
found in the Frio formation from 7003 to 
“54 ft. For some time it was questioned 
py many whether it represented a new 
geld or a wide northward extension of the 
Anahuac field. 

The far northeast extension of the field 
wasestablished by the Humble’s E. W. Boyt, 
No. 1, on August 15, 1936, which drilled 
into seven feet of producing sand from 7122 
to 7129. By the close of 1936 the general 
limits of production were fairly well defined, 
proving up one of the largest oil fields in the 
coast. 

Topographically the field is flat and for 
many years had served for rice farming. 
The surface soil for the most part is black 
loam and when rained upon becomes im- 
passable. Shortly after the discovery of oil 
the question of transportation became of 
utmost importance. With wise forethought 
themajor operators of the field, principally the 
Humble, laid out their own road system. At 
the time of this writing there are over 35 
miles of company owned road graded and 
heavily shelled, offering all weather trans- 
portation of the field. 


STRATIGRAPHY 


The Beaumont clays at Anahuac outcrop 
on the surface and they range in thickness 
from 20 to 50 ft. The clays are compact 
and dark gray to black. 

The Lissie formation of Pleistocene age 
underlies the Beaumont clays and its ap- 
pearance is marked by the vast sand break 
encountered below the Beaumont clays. 
The Lissie formation is characterized by 
sands, sands and gravels, shales, and sandy 
shales, and large bodies of sand and boulders 
intermingled with sandy shales. Numerous 
water sands in this formation are encoun- 
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tered. The thickness of this formation at 
Anahuac is approximately 1200 ft. 

The Upper Pliocene formation, which is 
the Citronelle, lies underneath the Lissie 
formation and is characterized by nodular 
calcareous shales and limestones. The thick- 
ness of this formation is approximately 800 
ft. 

The Lower Pliocene formation or Upper 
Fleming lies underneath the Citronelle and 
contains sandstone and limestone ledges 
interassociated with sandy shale and shales. 
This formation is approximately 1000 ft. 
thick. 

The Upper Miocene formation or Lower 
Fleming is composed of limestones and green 
compact shales, intermingled with fine-to- 


medium-grained sands and gray sandstones. 
The top of this formation is easily identified 
by the paleontological guide Potamides mat- 
soni, which is placed in the section at the 
extreme top of the Upper Miocene. 

Underlying the Upper Miocene is the 
M Dv zone which is approximately 250 ft. 
thick and is mainly sands and sandy shales. 
This zone is characterized by the appearance 
of inter-association of Discorbis cf. D. vilarde- 
voana D’Orbigny and associated fauna with 
Rotalia beccarii (Linne) D’Orbigny and as- 
sociated fauna. 

Underlying the M Dv zone is the Discorbis 
zone of Middle Oligocene age. The Rotalia 
beccarii passes out of the section and the true 
Discorbis cf. D. vilardevoana becomes large 


4] 





FIELD 


GEOLOGY AND ECONOMIC 


OF ANAHUAC 


By Michel T. Halbouty and J. Brian Eby 


Eighth of a Series of Articles Dealing 


With the Geology. 


Reserves and 


Economy of the More Important Oil 


Fields Throughout The World. 


Tie ANAHUAC oil field, one of the most 
important Gulf Coast oil discoveries in recent 
years, lies in north central Chambers County, 
Texas, six miles east of Anahuac, the county 
seat, and about forty-five miles due east of 
Houston and the same distance southwest 
of Beaumont. In an air-line the field is 
about twenty-five miles from the coast. 

From the discovery of the field in March 
1935 to the end of January 1937, the pro- 
ductive area has spread steadily until it now 
covers about 7500 proven acres. The field 
centers around the four surveys, the J. R. 
Curl No. 52, the H. & T. C. R. R. No. 57, 
the H. & T. C. R. R. No. 51, and the A. D. 
Middleton No. 58, page 50. At least twelve 
other surveys surrounding the foregoing are 
now producing oil. Twelve dry holes have 
approximately established the ultimate ex- 
tent of the field in all directions. Within 
the field by February 1, 1937, there were 142 
producing oil wells. 


Humble Oil & Refining Company are the largest operators in the Anahuac field. 





The general shape of the field is circular. 
Faulting, however, has greatly affected the 
producing sands and the actual pattern of 
the productive area is quite irregular. De- 
velopment so far has extended production 
slightly over four miles in a north-south 
direction and from three to four miles ir- 
regularly in an east-west direction. This 
large productive area ranks Anahuac as 
one of the most extensive fields in the Gulf 
Coast, surpassed only by the 17,000 acre 
Conroe field. 

The Humble Oil and Refining Company 
control about 85 percent of the field. The 
remaining acreage is divided between the 
Gulf Oil Corporation and the Sun Oil Com- 
pany. Glenn H. McCarthy, Houston inde- 
pendent operator, who, with R. A. Mason, 
drilled the discovery well for the great north- 
ward extension of the field, late in 1936, 
sold out his operating interest to the Humble, 
leaving the field entirely in the hands of the 
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major oil companies. The land Ownership, 
are in large tracts and few owners. The, 
are no cemeteries, townsites or minor sub. 
divisions, with the exception of a single ae, 
school site, the oil rights to which were ». 
quired by the oil companies owning the eg». 
tiguous leases. This situation has permitt; 
an orderly methodical twenty-acre-per-w¢j 
development. 

The actual discovery of oil was precede 
by a long series of geophysical investigation; 
by various companies. Due largely to th 
depth of the structure and its broad exten; 
and gentle folding, it was a difficult task tp 
locate and detail correctly by geophysics, 
The area was shot by refraction seismograph 
and investigated by torsion balance and, 
prospect was indicated in 1933 and 193, 
In the latter part of 1934, the Humble (jj 
and Refining Company, having acquired; 
block of leases, proceeded to use the refle. 
tion seismograph to detail the area. Fo- 
lowing this work, the A. D. Middleton, No. 
1 well was located and drilled. It proved 
to be the discovery well of the field. 

The Middleton well was brought in Mareh 
14,1935, in Frio sand carrying oil from 7038ft. 
to 7088 ft., at which depth it was completed. 
Initial production was given as 518 bbl. pe 
day on a 44 inch choke with 800 lbs. tubing 
pressure and about 1000 lbs. casing pressure. 
The oil was 37 gravity and free of water. 

The second well of the field was the Clark 
No. 1, west offset to the discovery which was 
completed April 3, 1935. This well wa 
drilled to a total depth of 7117 ft. and con- 
pleted a producer. The south offset and 
southwest offset wells, the J. E. Broussard 


No. 1, and A. D. Middleton No. 2, respee- 
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tively, were completed May 18 and June 1, 
oth making fine wells. 

While the above wells were in course of 
completion Glenn H. McCarthy and R. A. 
\fason were drilling 214 miles north of pro- 
juction on the R. M. White tract in the 
James McGahey league. The finding of oil 
in this well July 21, 1935, created a wild 
sensation on the Gulf Coast. Oil sand was 
fund in the Frio formation from 7003 to 
-)54 ft. For some time it was questioned 
yy many Whether it represented a new 
jd or a wide northward extension of the 
jnahuac field. 

The far northeast extension of the field 
yasestablished by the Humble’s E. W. Boyt, 
Yo. 1, on August 15, 1936, which drilled 
into seven feet of producing sand from 7122 
to 7129. By the close of 1936 the general 
limits of production were fairly well defined, 
proving up one of the largest oil fields in the 
coast. 

Topographically the field is flat and for 
many years had served for rice farming. 
The surface soil for the most part is black 
lam and when rained upon becomes im- 
passable. Shortly after the discovery of oil 
the question of transportation became of 
utmost importance. With wise forethought 
themajor operators of the field, principally the 
Humble, laid out their own road system. At 
the time of this writing there are over 35 
miles of company owned road graded and 
heavily shelled, offering all weather trans- 
portation of the field. 


STRATIGRAPHY 


The Beaumont clays at Anahuac outcrop 
on the surface and they range in thickness 
from 20 to 50 ft. The clays are compact 
and dark gray to black. 

The Lissie formation of Pleistocene age 
underlies the Beaumont clays and its ap- 
pearance is marked by the vast sand break 
encountered below the Beaumont clays. 
The Lissie formation is characterized by 
sands, sands and gravels, shales, and sandy 
shales, and large bodies of sand and boulders 
intermingled with sandy shales. Numerous 
water sands in this formation are encoun- 
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tered. The thickness of this formation at 
Anahuac is approximately 1200 ft. 

The Upper Pliocene formation, which is 
the Citronelle, lies underneath the Lissie 
formation and is characterized by nodular 
calcareous shales and limestones. The thick- 
ness of this formation is approximately 800 
st. 

The Lower Pliocene formation or Upper 
Fleming lies underneath the Citronelle and 
contains sandstone and limestone ledges 
interassociated with sandy shale and shales. 
This formation is approximately 1000 ft. 
thick. 

The Upper Miocene formation or Lower 
Fleming is composed of limestones and green 
compact shales, intermingled with fine-to- 


medium-grained sands and gray sandstones. 
The top of this formation is easily identified 
by the paleontological guide Potamides mat- 
soni, which is placed in the section at the 
extreme top of the Upper Miocene. 

Underlying the Upper Miocene is the 
M Dv zone which is approximately 250 ft. 
thick and is mainly sands and sandy shales. 
This zone is characterized by the appearance 
of inter-association of Discorbis cf. D. vilarde- 
voana D’Orbigny and associated fauna with 
Rotalia beccarii (Linne) D’Orbigny and as- 
sociated fauna. 

Underlying the M Dv zone is the Discorbis 
zone of Middle Oligocene age. The Rotalia 
beccarii passes out of the section and the true 
Discorbis cf. D. vilardevoana becomes large 
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and prominent, which marks the top of this 
Discorbis zone. The zone is characterized 
chiefly by shales and sandy shales. The 
thickness of the Discorbis zone is from 300 to 
400 ft. 

The Heterostegina zone of Middle Oligocene 
age is distinguished by the entrance of the 
Heterostegina antillea foraminifera and the 
zone is characterized by hard calcareous 
shales and limestone. The thickness of this 
zone is from 300 to 350 ft. Underneath the 
Heterostegina zone is the Marginulina zone 
of Middle Oligocene age, which is identified 
by the entrance of Marginulina zone fora- 
minifera definitely marked by Marginulina 
cf. M. philippinensis. Underneath the Mar- 
ginulina zone the Frio formation of Lower 
Oligocene is penetrated. The Frio sand is 
the main productive sand at Anahuac. 
The gas sand is entered into before the 
penetration of the oil sand and this gas sand 
is approximately in its maximum thickness 
284 ft. The oil and gas contact is approxi- 
mately at 7007 ft. The Frio sand is fairly 
coarse-grained, requiring .010 gauge screen. 
The gas cap sometimes in some areas in 
the field is very indurated and resembles 
hard sandstone, however, the oil sand is not 
so indurated but is a firm consolidated sand. 
SUBSURFACE GEOLOGY 

The Anahuac oil field is considered to be a 
deep seated salt dome structure, known as 
the non-piercement type of dome, with the 
curvatures of the formations forming a 
regular dipping pattern, marked and broken 
by many faults, and with a maximum uplift 
of 850 ft. above normal. The structure is 
relatively a circular one, as far as repre- 
sented proven acreage is concerned, but 
very irregular in its actual shape. Just after 
the discovery well was brought in, it was 
believed that the field would be a regular 
sized Gulf Coast field with an extent of 
approximately four square miles centering 
around section 58. The geophysical picture 
substantiated this belief but the many faults 
affected the geophysical interpretation in 
throwing a closure where in reality there were 
minor faulting, and which were not proven 
otherwise until the White No. 1 extension 
well was drilled to the north by McCarthy, 
et al. 

The Sand Contour Map, page 52, clearly 
shows the number of faults in the field and 
by studying this figure it is very noticeable 
that there are three systems of faulting. 
One system runs north and south, another 
east and west, and the third northeast and 
southwest. One of the major faults cuts 
across the James McGahey survey but the 
upthrow side to the west. A component 
fault cuts across the W. T. Knowles survey 
but the upthrow to the east. These two 
faults form a graben in which the Frio sand 
has been lowered below water level. 

Cross section B-B, page 48, clearly shows 
this particular condition and the faulting 
and its effect on the sand. The fault that 
cuts across sections 56 and 52 and stops 
abruptly against the major fault running 
north and south across the James McGahey 
survey is the main fault which affected the 
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geophysical interpretation in the beginning. 
It will be noticed that the downthrow side 
of this fault is to the south and the upthrow 
side to the north. During the time of the 
geophysical shooting as a line was run north 
and south, the reflections caused by the 
downthrow side of this fault created a 
closure which gave such interpretations as to 
concede that the structure was dipping in 
such a manner as to be the end of the uplift. 
Not until the White No. 1 well, drilled by 
McCarthy, et al., was completed, which not 
only proved the northwest extension but 
also proved the existence of the fault which 
runs close to it as the well began drilling on 
the downthrow side and cut the fault in 
the Marginulina formation and penetrated 
the upthrow side. 

The major fault which runs from section 
56 through 57, through 58 and into section 
59 is the major east-west fault. The com- 
ponent faults of this particular one are to 
the south. One of the faults forms a graben 
in the south half of section 57, the other com- 
ponent fault which runs across sections 64 
and 63 forms a horst between it and the fault 
which runs to the north of section 44. 

Cross section D-D, page 49, clearly illus- 
trates the association of these faults to one 
another. To the east of the field two faults 
which run near the northeast corner of 
section 59 throws the Frio sand into the 
water level and causes the Marginulina sand, 
which lies above the Frio, to be faulted 
downwards into the oil section. This sand 
carries oil in sufficient quantities to produce. 
On this particular side of the field the Mar- 
ginulina sand is productive only when the 
Frio is in the water level. However, in the 
northwest part of the field centering on the 
James McGahey survey the Marginulina 
sands overlap that of the Frio and both are 
productive. Those wells which have a ring 
around them are producing from the Mar- 
ginulina sand. 

Cross section C-C, page 49, and cross 
section A-A, page 48, shows the different 
alignment of the faults. It will be noticed 
that in cross section A-A the faults west and 
east of the graben are step faults. Mar- 
ginulina production is obtained in this 
graben because the Marginulina sand has 
been faulted into the oil horizon. All of 
these cross sections show the extent and the 
thickness of the gas sand lying above the oil 
sand. In many cases it will be observed the 
gas sand has been faulted completely out. 

The system of faulting that has been 
proved to exist at Anahuac is a very com- 
plicated one and with the exception of the 
faults of the Hastings field, in Brazoria 
County, are the most complicated in the 
entire Gulf Coast. 


PRODUCTION METHODS 


Production methods at Anahuac are sim- 
ilar to those used in other fields where major 
companies operate. Three major oil com- 
panies control all of the acreage and the drill- 
ing of this acreage is conducted in quick 
successive steps which not only speeds opera- 
tion but is economical as well. Seven com- 
plete rigs are at present operating in Ana- 
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huac distributed between the companies. 
The Humble Oil and” Refining Company 
has four rigs, Gulf Oil Company has two 
rigs, and the Sun Oil Company has one rig. 
Future locations are always staked out and 
the slush pits, derrick, pipe racks, surface 
pipe laid on pipe racks, and roads are built 
and constructed in such manner as to wait 
for the rig equipment to move in and begin 
operation. If a well is completed on one 
particular day, the rig is moved over to 
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Heavy-duty swivel used in Anahuac drilling operations. 





the next prepared location and is spudded-in 
by the next day. With the trucking and 
drag lines available the rig is moved and 
set up in less than 24 hours and the drill-pipe 
rotating and making hole by the end of the 
24th hour after the first piece of equipment 
was moved from the completed well. Drill- 
ing conditions are almost ideal at Anahuac 
with no hard formation digging and the aver- 
age time for completing a well into the tanks 
from the spudding date is 20 days. Con- 





sidering the wells to be at depths of ap- 
approximately 7100 ft., this time is yp. 
usually fast for the Gulf Coast. Approx. Lee 
mately 800 ft. of hole is made per day, ang s 
counting cementing time for the surface. Bro 
and long strings, the well is completed j; Clar 
20 days. Procedure in drilling is baseg ot 
upon a conservative basis in the following Ci 
manner. As stated above, the derrick, ete. C.( 
is all ready for the rig to be moved on th, < 
location which takes about 24 hours to rig-yp Mi 
the equipment in such manner as to begiy Mi 
actual drilling. Many minor features arp — 
not rigged-up in this initial operation ag ;; A. 
does not become necessary until after surface a 
casing is set. Approximately 1500 ft. of 95 wh 
inch, 34.80 pound, Grade ‘“‘C”’ casing is ge} Wh 
for the surface string and cemented with 309 ~ 
sacks of cement. During the time allowed Kn 
for the cement to set, which is 48 hours, the nt 
rest of the equipment which was not rigged-up 
in the initial operation is completed and the 
rig is put in first-class shape to begin digging 
the lower hole. Operations are then started 
with an 8% inch bit, and the hole is made 
with good 9.6 to 9.7 pound mud which js 
relatively low in sand content, and has a Ms 
» 0 
viscosity A.P.I. funnel measurement of 36 
to 38 seconds. Blow-out drills are con- . 
ducted on every crew and every precaution is ; 
maintained to prevent blow-outs during drill- 
ing of the well. The cuttings of the drilled : 
hole are caught and paleontological determi- . 
nations are made on them by the field paleon- , 
tologist, who by his knowledge of other wells 
already completed, gives the coring depth. ; 
On a relatively high well and where gas : 
sand is authorized, coring would begin at 
approximately 7007 ft. which is the oil and 
gas contact. If the well is running lov, . 
the well is cored from the corresponding 
depth difference in the height of the well. 
On the high wells where a full oil sectior 
is present, the coring is continued to about 
7085 ft., and on low wells as much as five : 


to 25 ft. of oil sand would be sufficient. The 
coring is done by the wire-line method, in 
which a core barrel assembly with a catching 
latch on top of the core barrel is dropped 
into the drill pipe while the pipe is in the 
hole, and after a few minutes the barrel fits 
snugly into a hole in the core-head-bit at 
the bottom of the hole. The barrel is 
pumped down the pipe, and after it is in 
place, the core is cut and the barrel is ready 
to be pulled. An overshot fishing tool, 
especially made for catching the latch on the 
core barrel, is dropped into the drill pipe 
with a %inch wire-line attached to it. This 
overshot drops over the latch on the core 
barrel and catches it and is pulled out by 
small engines attached to the wire-line reel. 
The barrel is dropped into the hole, core is 
cut, pulled out, and looked at in about an 
hour’s time. Thus a complete coring job is 
usually through in eight hours. After the 
core record is determined the oil string is 
set which at the present time is 5!» inch 
O.D. 17 pound, Grade ‘‘C”’ casing. 

The ‘‘ present time”’ is emphasized because 
when the development of the field was in an 
early stage three strings of pipe were set: 
first, about 40 ft. of 16 inch conductor pipe 
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Anahuac Production By Individual Leases 


No. of Production in Barrels 

Lease Company Wells 1935 1936 Total 
E,W. Boyt... 222 secre ceeeecceeeeeeeeeeeeeeene cece Humble oP 060 ee 9,305 9,305 
J, E. Broussard. -- +--+ ee eee eee e eee renee ee eeecece -Humble 7 51,312 170,210 221,522 
Broussard & Hetert.....-.----eeeeee ee eeceeeeeercece Humble 7 11,340 131,428 142,768 
Clark. .ccccccccee eee scene cee eseenceeeeeenreee sees Humble 11 69,499 267,094 336,593 
H. A. Cripon. -- 6 eee reece eee e ee ee eee e ence eens .Humble 6 ee 90,754 90,754 
M.H. Engles..--- 00 eee cece cece rece eee eee eeeees . Humble (Rycede) 9 20,989 184,091 205,080 
C. A. Lord... ee eee eee eee e eee e ere nee eeees ... Humble -—  ~eeess 31,411 31,411 
Oe eco . Humble 3 40,210 40,210 
H.E. Marshall, Jt... 0-2 e cece cece cece eee eee eeeeeee Humble 3 56,923 56,923 
Middleton Acct. No. 1... -.----- 0s e cere cece eeeeee Humble 17 90,272 365,913 456,185 
Middleton Acct. No. 2...-.----- 0 -e cece cree ee eeeee Humble 3 32,615 62,885 95,500 
Middleton Acct. No. 3......--..--eeceeeeseeceecees Humble 1 4,559 29,206 33,765 
Middleton Acct. No. 4..... 22.20.20 e cece cece eeeeeee Humble 1 9,619 9,619 
ST ei MT Humble 1 9,350 22,135 31,485 
A DGROUEE. «occ csccscccccsnvcccccccessesseevenes Humble 2 10,325 10,325 
W.C. Tyrell... ec eee cece cece cece eee e eet erereeees Humble 7 158,368 158,368 
Tyrell Trust. .-- <2 eee cece cece e eee eee e eee eee ee ees Humble 3 36,264 36,264 
White... 2 eee cece cece cece ee eee er eneererecereeerece Humble 15 36,057 260,621 296,678 
WEDD. cccscccrecrcrcsscscsesecservesncsseeseceees Humble 3 21,782 21,782 
GC. Wileox. ...- ee eee cece cece cece cence eeeeeerees Humble 3 49,566 49,566 
Si MIME. 6.0602 esvncrenvesesesecseestevencesed Humble 5 2,461 92,708 95,169 
DMD Goa 60s cc vance deseseesecrcssscccszgesesacd Gulf 2 38,658 38,658 
ye Lee Sun 1 4,826 4,826 
EES eee rrr reer re Tre ter rer rrr reer. Sun 23 358,765 2,579,247 2,938,768 

136 687,219 4,723,549 5,410,768 


was set, then about 2000 ft. of 1034 inch 
0. D. pipe, then lastly a 7 inch O. D. oil 
string with 514 inch screen, liner and packer. 
After the drilling became familiar, the two 
string arrangement proved profitable, that 
is, with about 1500 ft. of 95 inch O. D. 
casing for the surface string, and 514 inch 
0. D. easing for the oil string, with 3! inch 
0. D. sereen, liner, and packer set inside 
the oil string. 

Wells are washed in with clear water and 
brought in under small chokes. The pro- 
duction is limited to flow 63 bbl. per day. 
All of the wells are flowing. 

The Lone Star Canal Company’s canal 
runs through the heart of the field and fresh 
water for the use in the boilers is obtained 
from this canal. Pipe lines are laid from 
this canal to the location. The cost of the 
water for each well is about five dollars per 
day or a total of $100.00. 

Gas is furnished to the boilers from other 
wells already completed in the field. A cen- 
tral distributing system is maintained on 
each lease which furnishes the gas for the 
drilling of the other wells on the lease. A 
very large supply of gas is available at 
Anahuac because of the thick body of gas 
sand overlying the oil sand. 


COST AND PROFIT 


The total cost of drilling and completing 
a well at Anahuac into the tanks is $27,- 
000.00. Up to February 1st, 1937, there 
have been a total of 155 wells completed, for 
an estimated cost of $4;185,000.00. The 
Humble Oil and Refining Company has 
completed 115 oil wells, one gas well and 10 
failures; the Sun Company has completed 
24 oil wells, no gas wells, and no failures, and 
the Gulf Oil Corporation has completed 3 
oil wells, one gas well, and one failure. Each 
well has been dug on a 20 acre ruling which 
nets a total of 142 oil wells, 2 gas wells, and 
11 failures, or a grand total of 155 completed 
wells. The 142 productive oil wells, on a 20 
acre basis, prove up 2840 acres, and on a 
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basis of 30,000 bbl. of recoverable oil per 
acre, the present wells will ultimately pro- 
duce 85,200,000 barrels of oil. These figures 
must not be confused with the estimate of 
ultimate reserves for the field which are 
given later in this article. Including gauge 
copies, etc., to the cost of the drilling of these 
producing wells which together will possibly 
total $4,500,000.00 the profits from the dig- 
ging of the 155 wells, from which 142 are 
producing, is $80,700,000.00. 


PIPELINES 


There are two pipelines serving the oil 
outlet at Anahuac. The Humble Oil & 
Refining Company has a six-inch line which 
leads to Moss Bluff and thence to the Hum- 
ble Refinery at Baytown. The Sun Com- 
pany runs oil from the lease tanks to the 





Humble Pipe Line Company’s storage tanks 
where it is gauged and then pumped into 
the Humble Pipe Line to Moss Bluff, 18 
miles to the northwest of Anahuac. At 
Moss Bluff, the Sun Oil Company’s oil is 
then pumped into its own pipeline which 
pumps the oil to the Company’s storage 
tanks at the Smith Bluff’s terminal on the 
Neches river, near Beaumont. 

The Gulf Pipe Line Company buys the 
Gulf Oil Corporation’s oil and runs it 
through a four-inch pipeline to Hankamaer, 
11 miles north of the Anahuac field, and 
thence it is pumped to the Gulf Refinery at 
Port Arthur. 


ESTIMATED RESERVES 


A reasonable and conservative estimate 
of ultimate recoverable oil at Anahuac, in 
the writers’ opinion, is 350,000,000 bbl. 
This estimate is based on a study of the 
development map of Anahuac as of Decem- 
ber 31, 1936, see Plate 1. 

In computing this estimate a recoverable 
factor of 600 bbl. per acre foot was used. 
The footage of oil sand is based on the thick- 
ness of the oil-bearing portion of the sand, 
being that portion of the sand above the 
general water level of 7140 ft. depth, and the 
oil-gas contact in the sand. The logs of 
about 130 wells were considered. 

On the basis of well log data and present 
development it is considered that there are 
approximately 5000 acres of an average 
thickness of 100 ft., 1500 acres of an average 
thickness of 50 ft., and 1000 acres of an 
average thickness of 10 ft. This estimate of 
average and thickness of sands predicts a 
yield of 351,000,000 bbl. of which 3,000,000 
bbl., or about 1/117th, has already been 
produced, see Plate 7. With this enormous 
quantity of oil in sight, the Anahuac field 
definitely becomes one of the major oil 
fields of the Texas-Louisiana Gulf Coast. 


Unloading heavy draw-works from heavy-duty truck. Note the board roads and also the quantity 
of mud, which was quite prevalent in the Anahuac District before shell roads were completed. 










































LONG RANGE PLANNING OF 
TANKER REPLACEMENTS 


Both Owners and Shipbuilders 
Will Benefit by a Program of 


Steady Building Arranged to 


Keep Fleets Up to Oil Company 


Needs 


(The following article is written by a man 
whose long experience and close study of 
tanker construction and operation entitles 
his views to careful consideration by those 
concerned with tanker fleet maintenance, es- 
pecially in view of the rapid increase at the 
present time in American shipyard activities. 
—KEditor). 


I. Is timely to consider, in view of past 
experiences, the effect that further tanker 
construction will have on American ship- 
building as well as on the oil industry. Men 
engaged in the oil business need make only a 
cursory tour of inspection through some of 
the older refineries in order to be impressed 
with the large amount of idle equipment 
which has been made obsolete through engi- 
neering advancements. In spite of the fact 
that the petroleum industry has been out- 
standing in its acceptance of new processing 
equipment on the basis of economies effected, 
an inquiry into existing water transportation 
facilities shows the lack of any general pro- 
gram for making similar economies. In- 
creased demand for domestic oil products in 
America, and the general trend toward Gulf 
Coast refining, has stimulated purchase of 
new tankships for coastal transportation. 
Present indications point to increased tanker 
replacements as well as additional tonnage 
requirements. 

American shipbuilders, confronted with 
the knowledge that tankships represent more 
than one-quarter of all of the American mer- 
chant tonnage, and that tankers are the only 
wholly privately-purchased merchant ships 
likely to be contracted for, have not been 
slow in advancing tanker design. Long pe- 
riods of inactivity have provided time in 
which to develop many features. Recent 
progress in tanker design has furnished strik- 
ing advances in the three requisites of any 
merchant ship: operating efficiency, main- 
tenance economy, and safety and comfort. 
Many of the detailed advancements incor- 


porated in the modern tanker are contro- 
versial from the standpoint of class of service 
in which the vessel is placed. As a unit, 
however, their many features combine to 
make them outstanding examples of Ameri- 
can engineering. 

Introduction of welding, and new arrange- 
ments of tanks, bulkheads, and framing, have 
effected savings of weight in hull construc- 
tion. Developments in design of propellers, 
rudders and hull forms have led to higher 
speeds with less power consumption. Im- 
provements in high-pressure and high-tem- 
perature geared steam turbines and water 
tube boilers have similarly effected: space and 
weight economies, as well as operating effi- 
ciencies, while there has been marked progress 
in compacting machinery without loss of ac- 
cessibility. Due to these features, recent 
American-built tankships claim the distinc- 
tion of being the largest bulk oil carriers for 
their size. Elimination of combustible ma- 
terials, fire-proofing of living quarters, and 
insulation of these quarters from the decks 
and shell plating, have contributed to the 
added safety and comfort of the ship’s per- 
sonnel. 

Considering the high labor costs and ab- 
sence of continuous tanker work, American- 
built vessels are relatively cheap; this, in a 
large part, is due to the fostering of better 
designs and simplicity in construction. Eu- 
ropean shipbuilders are not subject to such 
extreme buying cycles as have been the lot of 
American yards, and, as in all heavy indus- 
try, continuity of work is a prime factor in 
the reduction of costs. 

Periods of tanker building have followed 
fairly closely periods of world-wide construc- 
tion of general merchant vessels. In the 
past thirty years world merchant construc- 
tion averaged some 2,500,000 gross tons an- 
nually, of which roughly 1,100,000 tons per 
year were built in Great Britain and Ireland. 
During the four shipbuilding peaks experi- 
enced during this time, Great Britain reached 
a maximum of 185 percent of her normal rate 
during the post war period of 1919 to 1920, 
while the rest of the world soared to 388 per- 
cent—mainly due to American excesses. 
Considering that the normal life of a tanker 
is generally accepted to be about twenty 
years, maximum, it is the vessels built during 
this period which are about to be replaced. 
American oil companies now have the op- 
portunity of laying out a definite schedule of 
ship replacement extending over an ad- 
vanced period of years. Such a program, 
beneficial because of the constant introduc- 
tion of new and more economical units, would 
also witness the continual promotion of 
tanker development by affording shipbuilders 
continuity of work on this class of ship. 

Tanker owners have recently enjoyed 
unique advantages due to the keen competi- 


tion existing between shipbuilders for their 
business. Prices were cut to the bone and 
builders were able to give most, if not all, of 
the attention to orders received from oil com- 
panies. Since then the situation has under. 
gone a number of changes and a problem fae- 
ing tanker owners today is the necessity for 
long-range planning of tanker construction, 
Statistics show that the American fleet, 
which is over 2,400,000 gross tanker tons, 
has reached a state of obsolescence such ag to 
require heavy constructional programs for 
several years. An estimate puts this in ex- 
cess of 300,000 tons gross per annum during 
each of the years from 1937 through 1941, 
representing about 25 tankers per year. Oj] 
companies have placed orders in the United 
States for a total of 33 tankers over a period 
of two years, or about 105,000 gross tons per 
year—approximately one-third of that con- 
templated above, which, exclusive of other 
mercantile business, would probably require 
the output of the principal American ship- 
yards. 

The tendency of the hour towards in- 
creased naval building also influences the 
situation and shipbuilders are no longer de- 





pendent upon the petroleum industry for 
business. Recent commencement of Ameri- 
can shipping subsidies will soon bring about 
construction of other classes of merchant 
ships. Add to this the increased naval ship- 
building which is now under way and that 
contemplated, along with the expected 
tanker requirements, and it may be seen that 
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American shipbuilding facilities will be taxed 
to the limit, in view of the fact that the pres- 


ent day program is considered large. In the 
scramble for new bottoms by both naval and 
mercantile interests it is not unlikely that 
considerable difficulty may be encountered 
by oil companies who wish to replace and/ 
or augment their fleets. 
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Tanker replacements necessary to maintain the 


imerican fleet at a normal level are more than twice 
the present program and would tax the nation’s 


largest yards. 


All these inconveniences might be ob- 
viated by such a farsighted scheme as has 
been proposed for steady construction over a 
number of years. Shipbuilders would un- 
doubtedly welcome such an arrangement in- 
asmuch as it would eliminate their troubles 
of alternate slack periods with little or no 
tanker contracts being placed and the times 
when their yards are so busy that they find 
difficulty in handling all available orders, 
with resultant increase in prices and possible 
diversion of certain of these contracts to 
builders abroad. Advantages of such a 
scheme would not be one-sided but would be 
apparent on the part of both builder and 
owner, assuring one of constant activity and 
steady income, while the other would obtain 
its new vessels at more reasonable prices, a 
reduced capital outlay would be involved at 


any one time, while under such circumstances 
it would be possible to take advantage of each 
individual technical development as it came 
along. 

There is marked evidence to show that a 
few of America’s major oil companies are 
contemplating such a program. Of two- 
dozen tide-water fleet owners, however, only 
seven have contracted for new tonnage and 
five have shown signs of a possible compre- 
hensive long-range schedule. In view of the 
fact that most of the successful and experi- 
enced European merchant ship and tanker 
owners have replacement building continu- 
ally under way, and as the time is now pro- 
pitious, adoption of such a policy is impor- 
tant; reduction of transportation expenses is 
involved—a salient factor in the cost of 
America’s domestic oil products. 
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French motor tanker Henry-Desprez, which took the first cargo of Iraq oil from Tripoli terminal. 


PROGRESS AND PROBLEMS 


TANKER DEVELOPMENT 


Growth in Demand for Petroleum 
Products Has Led to Rapid Ex- 
pansion of Fleet which Now Ex- 
ceeds 9,000,000 Tons—Special- 
to Fit 


ized Types Required 


Particular Services 






























Tis OIL TANKER business, in just a little 
more than 20 years, has sprung from com- 
parative insignificance into considerable 
importance. The greater development, of 
course, has taken place since the war years. 
Before then it was usual to think of oil 
tankers as part of a comparatively small fleet. 
Up to about 1914 relatively little use was 
made of oil by the mercantile marine although 
it was becoming universal in the navies and, 
in its various forms, was beginning to assume 
increasing importance for domestic and in- 
dustrial purposes. But the tonnage of 
motor ships at 1914 was only 234,287 tons, 
including auxiliary sailing vessels. The ton- 
nage of steamers fitted to burn oil fuel was 
310,200 tons and in the accompanying tables 


OF 


the figures for the intervening years show the 
extraordinary changes which have taken 
place. 

By 1929 there were approaching 7,000,000 
tons of motor ships and more than 19,000,000 
tons of oil fuel burners. The latest figures 
show that there are more than 9,000,000 tons 


of tankers and 12,250,000 tons of motor 


ships. In 1914 some 89 percent of the mer- 
cantile marine was burning coal; only 2.65 
percent was burning oil for steam raising, 
and 0.45 percent of the tonnage was repre- 
sented by motor ships. The latest figures 
show that the coal burning fleet has shrunk 
to 49 percent of the world’s tonnage; the oil 
burners are now more than 30 percent and 
the motor ships nearly 19 percent. 

These developments naturally have had a 
considerable effect on the evolution and 
growth of the oil tanker fleet, quite apart 
from the very much greater use of oil in its 
various forms on shore and the enormous 
consumption of the lighter grade oils for the 
ever-growing numbers of automobiles. 

Expansion of the tanker fleets has not 
progressed at regular rates but has fluctuated 
widely in accordance with various economic 
forces which have reacted on the two great 
branches of the sea-borne traffic, the liner 
companies and the tramps. One might have 
thought that, with its great international 
ramifications and with the fact that the oil 
industry as a whole is dealing virtually with 
one commodity there would have been by 
this time little use for the tramp tanker. 
Such, however, is not yet the case and he 
would be a bold prophet who ventured to 


Refueling tanker for seaplane serv- 
ice—one of the first designs adopted. 
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predict that we have seen the last of large 
scale construction of virtually uncontrolled 
tonnage such as led to the formation of the 
International Tanker Pool, which is now 
operating with conspicuous success. 

Both the general freight market and the 
oil tanker market are now undergoing 
processes of international control as a result 
of the lessons of the past three years of acute 
depression, and it may yet be that, with the 
return to prosperity which now seems evi- 
dent, less disciplined members of the tanker 
tramp community will have learnt their les- 
son and fallen more in line with the broader 
outlooks of the bigger organisations. If so, 
the abandonment of what at times really 
amounted to commercial piracy, will intro- 
duce a greater measure of stability and avoid 
those violent fluctuations of shipbuilding 
construction which, in all branches of ship- 
ping, invariably have precipitated a crisis. 

With the broadening of demand for pe- 
troleum products, as a consequence of im- 
proved industrial and commercial conditions 
in many countries, there is today and should 
continue, in the near future, a fairly steady 
demand for all really employable oil tanker 
tonnage afloat. It is doubtful, however, 
whether, so far as bulk is concerned, the oil 
industry can look, just at present, for in- 
creasing traffic from the mercantile marine. 
Table I indicates that there is a decided 
decrease in tonnage of shipping burning oil 
for steam raising, and with development of 
the motor ship one may almost believe that 
the figure of 20,135,000 tons of oil fuel 
burning vessels reached about three years 
ago may prove arecord. Whether this is so 
or not depends on the ingenuity of the steam 
engineer in evolving new types which will 
combat the increasing competition and gen- 
eral convenience of the motor ship which 
appears on the oceans in ever-increasing 
numbers. In such an eventuality as a 
further decline in use of oil burning steamers 
one may expect important changes in the 
types and distribution of that important 
section of the oil tanker business which is 
concerned primarily with bunkering, espe- 
cially in view of the small fuel consumption 
of Diesel engines and amazing cruising radius 
of the motor ship. In time this must have 
an effect on geographical distribution of 
bunkering stations. 
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Quite apart from the varied requirements 
for industrial and domestic use, one may 
expect the tanker fleet, as a whole, to consist 
of more miscellaneous units than at present. 
It is likely that there may be bigger—and 
there certainly will be faster—oil tankers 
than are in service today. But, after all, 
the increase in size is not so remarkable when 
we realise the stir that was created in 1912 
by the Eagle Oil Transport Co. Ltd., as it 
was then known, when it took the advanced 
step of ordering ten 15,000-ton oil tankers of 
the SAN FRATERNO class, so called after the 
first ship of the series, which went on trials 
in April, 1913. These ships had a contract 
speed of 1114 knots and were propelled by 
quadruple-expansion steam engines burning 
oil fuel. Larger and faster ships have come 
along since then but the general trend of 
these large vessels appears to be in the region 
of 18,000 deadweight tons with a speed of 12 
or 13 knots. Naval requirements, of course, 
have introduced faster ships, notable exam- 
ples being some of the tankers for Japan. 
With the development of the British Navy 
one may of course look for similar influences 
among British tankers. British Admiralty 
requirements, however, may be momentarily 
judged from the recent purchase from Anglo- 
Iranian interests of six 12,500 ton tankers 
under construction. They are Diesel en- 
gined and will replace existing steam driven 
tankers. Their speed is to be 12 knots. 
Below the bigger ships, however, there 
must continue to be an indefinite range of 
supplementary vessels including intermediate 
sized feeders for the short seas trades, the 
coastal tankers—which are now coming 
along in increasing numbers especially for 
use around the British Isles for reducing road 
haulage where there are wide estuaries—and 
for bunkering on longer rivers such as the 
Thames and Humber. Indeed, there seems 
no end to the variety of the smaller type of 


TABLE I 
Motorships Oil fired steamers 

Lloyd's Register Tons Tons 
Year 

GE 00600 cccvesvece 12,290,600 19,766,700 
Ga: 606 6.0 cessoerers 11,304,690 19,885,070 
GEe a cc ccccccesessce 10,604,526 19,857,700 
Gas cevebosscsnscce 10,200,392 20,053,273 
Giese sevessesecnce 10,038,377 20,135,006 
Ge 6.6 cts esneewide 3,493,284 18,243,540 
error rr rr TT 1,248,800 12,796,630 
Gk ne kd te0ccesnnces 752,600 5,336,678 
Ss 0:5 6:66: n0-0teernese 234,287 1,310,210 





tanker since only within recent months 
Imperial Airways, having decided to use 
flying boats for the development of Empire 
air routes, has issued inquiries for motor 
launches and auxiliaries to act as tenders, 
these including steel heavy duty launches 
which are being built to the account of the 
oil companies to act as refueling tenders. 
Likewise there are the travelling marine 
“‘service stations’’ for pleasure craft. This 
development introduces a new fleet of what 
one might term mosquito craft which are, 
for all practical purposes, small tankers 
driven by high speed Diesel engines. 

In the interval which has elapsed since 
the war the owners of oil tankers, and partic- 
ularly the experts who design and operate the 
fleets, have acquired considerable specialised 
knowledge of their requirements, and have 
more than kept pace with current naval 
architectural research. They have profited 
considerably as a result of their enterprise. 
Fullest use has been made of experimental 
tanks and of the increasing knowledge of the 
best types of propellers to adopt on various 
types of hull forms. In addition, to this, of 
course, the tanker owner has had to surmount 
his own peculiar troubles, such as corrosion, 
all of which have resulted in the peculiar 
efficiency of the tanker of today. 

There is no longer any need to speculate 
as to the relative merits of twin screws or 
single screws. They can be judged almost 
to a nicety before the ship is ordered and in 
making the selection it often resolves itself 
into the necessities of local requirements as 
to whether manoeuvreability suggests the 
greater convenience of twin screws. Prob- 
lems in this respect are not very different 
from naval architectural problems as a whole 
and an examination of current practice 
shows increasing preference for the greater 
efficiency of a single screw where this can be 
achieved by use of a suitable prime mover. 
This is not so difficult with the higher 
powers per shaft nowadays obtained. 

The naval architect has yet to solve the 
problem which, no doubt, the whole pe- 
troleum world would acclaim with open arms. 
This is the introduction of a tanker designed 
to carry two-way cargoes. Something along 
these lines is now being attempted in an 
experimental way in Japan, where certain 
tankers have been constructed for the car- 
riage of silks and similar high-grade goods. 
A few other dual-purpose tankers have been 


Soya IV, a coastal tanker for Baltic Sea service. 
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built, but they have all been limited to liner 
routes. 

Those who have been responsible for 
creation and maintenance of the huge oil 
tanker fleet of today, whether liner or tramp 
organisation, may well pause and wonder 
whether they have been the spoilt children 
of adversity which has enabled them, in the 
years succeeding the war, to take advantage 
of acute shipbuilding depressions. It is 
possible that they may not be able to ring 
the international changes much longer in 
the way they have done in recent years. 
They have been able to order from British 
shipyards when the builders were on their 
knees. They were able to exploit Scandi- 
navian interests at the psychological mo- 
ment. And, latterly, the urgency of releas- 
ing frozen credits from Germany has filled 
some of the German yards with very wel- 
come foreign business. Look at this list of 
work in hand at the Deutsche Werft, Ham- 
burg, at the beginning of this year:— 

Of these 33 ships only seven are for German 
ownership—the rest are foreign. Twenty 
three of the ships are tankers and there can 
be no precedent in modern shipbuilding 
history of such an extraordinary sequence of 
business for which the oil industry is pri- 
marily responsible. Of 80 oil tankers of 
652,200 tons building throughout the world 
at the beginning of this year, 11 of 125,000 
tons were returned by Lloyd’s Register as 


TABLE ll 
Total Shipbuilding Oil Tankers Per Cent 


At Jan. 1 Ton gross Ton gross _ Tankers 
.. ) SPOPPere 2,251,200 652,200 25 
19D. ccccoce 1,543,000 438,600 28 
WB cccccce 1,251,700 338,000 27 
1984. crcccce 757,300 117,600 16 
1989. wccccce 765,700 194,500 25 
eee 1,403,800 351,300 25 
WORE ccccccce 2,326,100 907,300 39 
BOBO. ccccces 3,110,900 627,800 20 
BORD. cccccre 2,618,000 362,000 14 
19BB.ccccvce 3,118,700 744,700 24 
WOT vcvcccce 1,933,000 371,500 19 
TORS. cccccce 2,069,500 308,500 15 
WORS. ccccece 2,470,400 309,300 12 
BOBS. ccccces 2,444,300 175,200 7 
60 
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A tanker of the type built for Norwegian ownership six or seven years ago. 


building in Germany. This suggests that a 
large number of tankers in the above list 
have yet to be put in hand. The figure, 
however, is exceeded by the tankers actually 
under construction in Great Britain and 
Ireland, there being 23 of 179,800 tons. 

The latest statistics show that apparently 
25 percent of the total shipbuilding produc- 
tion consists of oil tankers, a figure which 
considerably exaggerates the actual propor- 
tion today so far, at least, as British ship- 
yards are concerned, since Lloyd’s Register 
statistics do not take cognisance of the large 
amount of naval work in hand. 

During the depression prices often favored 
the tanker owner very much. At the mo- 
ment British shipbuilding prices are at least 
30 to 40 percent higher than they were two 
years ago, and with the increased cost of 
steel which is imminent and the higher wages 
which have been promised, costs are bound 
to go higher still. 

Both in Germany and Britain the arma- 
ments race is tending to slow down the con- 
structional pace of all mercantile work. 
Those concerns who are seeking outlets of 
other yards, such as Holland, are likely to 
find their efforts frustrated by inability of 
the Dutch to secure steel from either Ger- 
many or Great Britain, which are their 
primary sources of supply. 

These very important changes have oc- 
curred only during the past yearorso. They 
might almost be said to be in the primary 
stages of evolution. They cannot, however, 
be ignored by the tanker community which 
has been able to draw so freely upon all 
Continental shipbuilding resourcees—indeed, 
to a large extent may be said almost to have 
created them. An examination of Table IV 
will show the extraordinary changes which 
have taken place in this respect and is a 
reminder how nations which only a few years 
ago were hardly regarded as of any impor- 
tance in the competitive field have been able 
to tackle an admittedly difficult type of con- 
struction formerly regarded as highly special- 
ised work capable of being undertaken only 

















by very experienced workers. They have 
also been able to cater to the varied require- 
ments of the oil industry which, as has been 
said, now requires a very wide range of ton- 
nage of all shapes and sizes. 

At the extreme end of the big tankers there 
is the EMILE-MIGUET which will be launched 
in an almost completed stage by the middle 
of April from the shipyard of the Ateliers 
and Chantiers de France at Dunkerque. 
She is the largest French tanker, displacing 
something like 30,000 tons and having a 
carrying capacity of more than 21,000 tons. 
In this case twin screws will be adopted, 
propelling machinery consisting of single 
acting Burmeister & Wain Diesel engines 
built at Penhoet. 


Yard Number Type and Tonnage Engines 
0 ere Tanker 10,000 tons M.A.N. Diesel 
CPEs oes ckscenensésss Passenger 15,000 tons M.A.N. Diesel 
intense inbendase Tanker 10,000tons M.A.N. Diesel 
Dip hinskesnvaenanen Tanker 10,000 tons M.A.N. Diesel 
Sr kideekuninweene’ Tanker 10,500tons M.A.N. Diesel 
i emitehe manne Tanker 10,500tons M.A.N. Diesel 
BEB. cw rcccccccccccses Cargo 5,300 tons M.A.N. Diesel 
Ga c00dssvesencene Cargo 5,300 tons M.A.N. Diesel 
TPs cccsscvessnsdes Cargo 5,300 tons M.A.N. Diesel 
:)) Bee Cargo 5,300 tons M.A.N. Diesel 
___ ST Tanker 10,000tons M.A.N. Diesel 
Ctdsncdscenanaces Tanker 10,000tons M.A.N. Diesel 
ee Tanker 10,000tons M.A.N. Diesel 
Diekkscadedcenone Tanker 10,000tons M.A.N. Diesel 
err Cargo 4,500 tons M.A.N. Diesel 
a Sere Whaler 15,000tons Steam 

DN icitsibipabcamee Tanker 10,500tons M.A.N. Diesel 
Pincdcikerweneneas Tanker 10,500tons M.A.N. Diesel 
Se cnkeccccuseseanns Tanker 10,500tons M.A.N. Diesel 
Rs icatntiatwkwalein Tanker 10,500tons M.A.N. Diesel 
er Tere Tanker 10,000tons M.A.N. Diesel 
ere Tanker 10,000tons ™M.A.N. Diesel 
Pi bsdccseweaneesan Tanker 10,000tons M.A.N. Diesel 
DD ccceccccccsvscce Tanker 10,500tons M.A.N. Diesel 
EE ere Fruiter 3,000 tons M.A.N. Diesel 
Bi cseseccsecssvsce Tanker 10,000tons M.A.N. Diesel 
eee Tanker 10,000tons M.A.N.Diesel 
Pdccducnesssucnns Tanker 10,000tons M.A.N, Diesel 
De setvecerneteexss Tanker 10,000tons M.A.N. Diesel 
Siistdeensavnsceane Tanker 1,000 tons Krupp Diesel 
Bb scdcecsccececoess Tanker 1,000 tons Krupp Diesel 
Ptivisevenennenes Cargo 3,500 tons A.E.G. Steam 
Pb vitctateaudeeeen Cargo 3,500 tons A.E.G. Steam 


Further evidence of the international char- 
acter of tanker business is shown in the 
remarkable range of Arcform tankers which 
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Sir Joseph Isherwood has in hand for various 
tanker interests, but mainly American, the 
work being distributed among shipyards in 
the United States, Great Britain, Holland, 
Denmark and Spain. These range in size 
up to 15,000 tons deadweight although 
12,500 tons is a general size. 

Designers, moreover, have been called 
upon to cater to varied requirements as in the 
case of the COMANCHEE built last year by 
John Brown & Co., Clydebank, for the Anglo- 
American Oil Co. Ltd. With a carrying 
capacity of 10,300 tons and a speed of 13 
knots, she was designed to transport in bulk 
several grades of lubricating oil including 


TABLE lll 
Total Shipping * Tankers Per Cent 


Tons gross Tons gross Tankers 
ektivcuees 64,005,000 9,195,400 14 
rr 63,727,000 8,896,500 14 
Pescssccccsce 64,358,000 8,668,500 14 
scbwameede 66,627,000 8,757,000 13 
Serr 68,368,000 8,911,000 13 
Gbeieeca renee 68,723,000 8,650,000 13 
Saree 68,024,000 7,628,000 11 
66,407,000 7,071,000 11 
_ sere 65,159,000 6,620,000 10 
err 58,846,000 4,419,000 8 
SSE 47,897,000 2,929,000 6 
antkbea aed 45,404,000 1,479,000 3 


* Excluding sail. 


the Essolube and Essomarine series. Speed 
was an essential requirement and handiness 
another desideratum inasmuch as she had to 
proceed as near the Midlands of England 
as possible, and so would have frequently to 
discharge her cargoes at Manchester. Con- 
sequently the dimensions were restricted by 
necessities of ship canal locks. There is a 
special system of ballast tanks which lessens 
the need for carrying water ballast in the 
cargo tanks, a practice which it is now real- 
ised has many practical disadvantages. 

By this special arrangement about 3,000 
tons of water ballast can be carried in the 
ballast tanks and in the double bottom. 
Propulsion is by means of a single screw 
driven by a Brown-Doxford Diesel engine, 
steam for the heating coils of the tanks and 
for other purposes being obtained from a 
Clarkson thimble-tube waste heat boiler and 
one Scotch boiler, the latter for supplying 
steam when required to engine room auxili- 
aries and to take the heavier duty of supply- 
ing steam to the large cargo pumps forward. 
This is a modern example of a tanker de- 
signed to carry at one and the same time a 
number of different grades of oil, there being 
of late other examples of owners desiring 
such special features. 








Royal Dutch-Shell twin screw motor tanker of current design. 





Reference has already been made to the 
experiment by Japan with two-way cargo 
tankships. This apparently arose out of the 
desire of Japanese interests to have tankers of 
sea speeds up to 18 knots. With this end in 
view the TATEKAWA MARU was built with 
a trial speed of no less than 22 knots and 
was designed for Pacific service, carrying 
silk from Japan to California and returning 
with crude oil for the Japanese Navy. 

These examples show the wide variety 
of constructional problems the tanker com- 
munity has set the shipbuilders of the world. 
The tanker is, obviously, of growing impor- 
tance in maritime economics and its develop- 
ment is the more interesting because it has 
been concentrated over so few years. 


TABLE IV 


Building at 1936 1935 1934 1933 

Dec. 31 Tons Tons Tons Tons 

Gt. Britain & ireland. ..... 179,790 114,040 94,000 31,026 
SE pakvankassasccta CEOS GREED siscce cesses 
PE ecttcenneoeens 46,800 25,000 52,900 8,070 
ee ae 124,980 101,700 57,450 ...... 
Dt cnddeveseawe ee 54,620 47,835 40,270 ...... 
Ds cine ae khisivedeess 22,000 6,400 8,200 ...... 
PRRs occcvenesvccescce 29,180 29,665 10,000 19,200 
A i eadaaseeusesa 20,220 3,970 ...... 18,212 
eee 61,766 52,264 34,700 41,100 
Sat Mihenduesevyesveces 79,840 28,200 18600 ...... 


Eleonora Meaersk is representative of modern European design. 
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World Tanker 


Fleet 


By A. Hardy 


Att THE end of 1936 there were 80 tankers 
under construction in the world’s shipyards, 
having a total gross tonnage of 652,202, of 
which 63, of 511,732 gross tons, were motor 
vessels and only 17, of 140,470 gross tons, 
steamers. Added to the 9,316,266 gross tons 
of bulk-oil carriers listed in the current 
Lloyd’s Register these should bring the 
available tonnage to about 9,950,000 gross, a 
large increase from 5,664,786 gross tons ten 
years ago and a mere 1,478,988 tons at the 
beginning of the World War. 

Increase in tanker tonnage in the past few 
years has been extremely rapid. Evenin the 
slump period there was little decrease of total 
tonnage registered, the figures in 1932-3 be- 
ing 8,911,258 tons, which dropped only to 
8,776,009 tons in 1934-5. It would appear 
that over half-a-million gross tons will be 
added to the tanker total in the 1937-8 
register book. 

As far as the current situation is concerned 
the two tables specially compiled by WORLD 
PETROLEUM for this issue give an idea of the 
ships now under construction or on order 
throughout the world. Lloyd’s returns pro- 
vide an interesting analysis of the groups of 
vessels listed in these tables up to December 
31, 1936, and the relative position has not 
undergone material change since that date. 
Great Britain is building 23 tankers with a 
total of 179,790 gross tons, and only two of 
9,800 tons are steamers. Next on the list is 
Germany with 11 ships aggregating 124,980 
tons, three of these being steamers of 43,200 
tons. Tanker construction in Germany is of 
considerable importance at the present time, 
and two yards alone are constructing seven 
large tankers for one company, Crusader 
Petroleum Industries Ltd. The United 
Africa Company Ltd. is still well to the 
fore while Standard-Vacuum Oil Company, 
Standard Oil Company of N.J., and Standard 
Oil Company of California are also patroniz- 
ing Germany in addition to United States 
yards. As has been the case for some years, 
Anglo-Saxon Petroleum Company Ltd. is 
among the largest individual builders, and 
here also German yards are used, although 
Great Britain can number among her group of 
tankships under construction several vessels 
for these owners and their subsidiaries. 
British Tanker Company Ltd. have 14 units 


my: 





building, three of which have been purchased 
by the British Admiralty for naval supply 
ships. Great Britain and Germany, then, 
are outstanding among builders of the world’s 
tankships. If, as rumored, building in Ger- 
many for foreign account is to be controlled 
in the future, this situation may alter and 
the international advantages which oil com- 
panies received for building in that country 
disappear. 

Denmark and Sweden are not so concerned 
with tanker building as has been the case in 
the past, the former showing only five vessels 
of 46,800 tons gross and the latter seven of 
61,766 tons gross. These are mostly for 
Seandinavian ownership and while in some 
cases of standard type all show improvement 
both as to machinery, hull form and speed 
compared with previous vessels. There is 
every reason to suppose that Scandinavian 
constructors of standard tramps for either 
long or short term charter purposes are keenly 
alive to the technical improvements which 
have taken place in the building of vessels 
for the big oil companies, and that they are 
aware of the necessity of having something to 
offer for charter which, both as regards speed 
and fuel consumption, shall be at least as 
attractive as anything which the oil compa- 
nies themselves own. 

Holland is building nine tankers of 54,620 
tons gross and Italy two of 22,000 tons. 








These latter are fast ships with a service 
speed of about 14 knots. Japan is building 
six tankers, totalling 29,180 tons gross, five of 
which are the fast trans-pacific type of mo- 
torship with unusual speeds and loading 
facilities. The Spanish figures are perhaps 
doubtful, but they show three of 20,220 
tons gross to be under construction. In 
spite of the disturbances in that country a 
certain amount of building has been main- 
tained, although the classification societies 
have had to withdraw their surveyors. 

At the end of the year there were ten tank- 
ers constructing in American shipyards, hav- 
ing a total of 79,840 gross tons, and as usual 
the steam tonnage exceeded the Diesel figure. 
American shipyards have created a new 
technique in the powering of tankers with 
high-pressure water tube boilers and geared 
turbines, an arrangement which is causing 
considerable interest and thought in Euro- 
pean circles and has resulted in taking the 
matter a stage further on the part of Swiss 
engineers who have produced a scheme for 
powering a large tanker with a Velox steam 
generator and Turbloc self-contained geared 
turbine unit which is smaller power-for- 
power at about 4,000 b.h.p. than the cor- 
responding Diesel plant with a double-acting 
two-cycle engine. Whether advantage can 
be taken of the small machinery space 8° 
created is another matter, and a revision of 
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Streamlined superstructures as adopted by Scandinavian owners 


differ radically from deck erections of American vessels. 


tonnage regulations is a subject which tanker 
men will have to press within the next decade. 

A few years ago, in the United States, 
speeds varying from 9 to 11 knots were con- 
sidered sufficient but today it is the opinion 
that commercial vessels may operate eco- 
nomically at 13 knots, with a possibility of 
increasing to 14 or 1414 knots in the not-so- 
distant future. Average speed of American- 
flag tankships attained under loaded sea- 
going conditions is about 11 knots. Most of 
the new tankers have rated speeds of from 12 
to13 knots. In keeping with standard prac- 
tice only six of these ships are Diesel pro- 
pelled, while two have been designed with 
turbo-electric drive and another is to be pro- 
pelled by reciprocating steam engines. The 
remaining 27 are driven by steam turbines 
with double-reduction gears. Diesels are 
increasing in favor for boats operating on 
inland waterways and a half-dozen such 
tankers from 600 tons to 2,461 tons dead- 
weight were fitted with that type of motive 
unit, as well as a number of smaller vessels. 
During the eighteen months under review 
about three score self-propelled and dumb 
barges, having a probable cost of over $1,- 
000,000, were contracted for. 

Several of the smaller vessels are of in- 
terest. The 2,461-ton TRANSOIL, launched 
last year from the Ingalls yard for National 
Petroleum and Transport Company, was 
built on the bracketless system with modi- 
fications by George B. Drake, naval archi- 
tect. Powered by twin Diesels of 475 h.p. 
each, she operates at 9 to 10 knots along the 
Atlantic Coast, New York State Barge 
Canal and Great Lakes. She has two longi- 
tudinal bulkheads and a deep girder is in- 
stalled along her centerline as strength mem- 
ber and wash plate in the large center tanks. 
Her design is such that she may be used for 
oil carriage one way and automobile trans- 
port on return trips. Her capacity is 
20,500 bbl. in main tanks and 1,200 bbl. in 
reserve tanks, while bunkers hold fuel for 19 
days’ running. Although not constructed 
as an ice-breaker the TRANSOIL has been used 
as a battering ram for clearing a way for 
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smaller boats through the ice-bound canal, 
her welded construction standing up under a 
strain which probably would have sprung 
the seams and butts of riveted plating. 

Growing demand for gasoline in sections of 
Idaho, eastern Oregon and Washington which 
can be easily served by bulk stations at the 
head of navigation on the Columbia River 
has rendered economic a run formerly not 
commercially feasible. Inland Navigation 
Company ordered from Lake Washington 
Shipyard a vessel designed especially to suit 
the peculiar requirements of this run. The 
total cost of this vessel, the INLAND CHIEF, 
will be $227,240. She is about 1,000 tons 
deadweight and is a combination freighter 
and tanker, intended to carry bulk gasoline 
from Portland, Oregon, up the river to Pasco, 
Washington, and return with dry cargo con- 
sisting of baled wool and farm produce. 

POLING Bros. No. 14, all welded 600-ton 
Diesel tanker of Chester A. Poling Incor- 
porated, is probably the first and only stream- 
lined tankship constructed in the United 
States. The effect is produced by a low, 
slightly raked stack and by the fairing of the 
wheel-house roof, which slopes symmetrically 
over the captain’s stateroom. 

Among orders in sight, Union Oil Company 
of California is reported to have postponed 
for a few months the placing of contracts for 
three or four tankers, while General Petro- 
leum Company of California is understood 
to be considering construction of two 15,000- 
ton deadweight tankers designed on the Arc- 
form principle. Further replacements of 
older vessels in the Jersey Standard and other 
fleets are called for while there is again possi- 
bility of tanker construction by the U. S. 
Navy Department, since plans are being 
made for another drive for Congressional 
appropriations for building naval auxiliaries. 

One of the major factors governing the 
future is the increased use of welding. This 
is especially the case so far as America is 
concerned, as it is probably in that country 
that the greatest development has been at- 
tained. Welding of cargo lines to take the 
place of flanges and bolts has not only 








brought about a saving in weight but has 
effected a greater guarantee against leakage. 
Use of electric-are welding in tankship build- 
ing was at first applied to piping, bulkheads, 
bracket connections and the like in larger ves- 
sels, while only small tankers and oil barges 
were welded in entirety. As these were 
proven to be superior as regards oil-tightness 
and maintenance so was the size of the vessels 
to which welding was applied increased, so 
that now tankers of 18,000 tons are being 
welded throughout. 

Welded construction effects a number of 
savings: hull weight is appreciably reduced, 
which in turn permits greater cargo dead- 
weight capacity on given displacement or 
permits reduction in displacement corre- 
sponding to hull weight saving and in re- 
duced fuel consumption per deadweight ton. 
Another factor is that leakage due to collision 
is less than that of a riveted ship, due to flexi- 
bility and adhesion of welded seams, whereas 
open fractures may frequently appear when 
riveted plates are buckled. 

Importance of hull lines has been recog- 
nized for some years but increased attention 
has been paid to them of late and special hull 
construction is much to the fore in recent 
orders. Appreciable increases in both speed 
and cargo capacity may thus be obtained. 
The Isherwood Arcform hull is especially 
popular with American owners for vessels 
built domestically and abroad. It is claimed 
that this form reduces resistance which ex- 
ists by reason of the sharp bilge without re- 
ducing displacement or filling out the ends. 
Whereas American owners tend to Arcform 
hull Scandinavian owners seem to be going 
in for Maierform hull, which is understood 
to have given satisfactory results in service 
with somewhat increased speed and capacity. 
As yet this hull form has not been a feature 
of any American orders. A few tankers are 
being built in the United States with Frear- 
Bethlehem hull form, incorporating for the 
first time fluted bulkheads, which are built 
up of welded panels of plating of a pressed 
or dished character. It is claimed that a 
substantial saving in weight and particularly 
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effective resistance of fluid pressure is ob- 
tained without additional cost by means of 
the bulged form compared with conventional 
riveted bulkheads. 

Improvements in hull form are affecting 
the general appearance of European-built 
tankers. There is an increased tendency to 
streamlines and the box-like navigating house 
is rapidly disappearing from vessels of all but 
conservative owners. Stems are raked, 
sheers are greater, the midship navigating 
house has been virtually re-designed upon 
modern lines as is indicated by the picture 
of the BASILEA, reproduced on another page. 
Structures aft are likewise streamlined and 
this naturally calls for a squat raking funnel 
and cruiser or spoon stern. It is claimed 
than an appreciable reduction in air resist- 
ance and corresponding saving in fuel has 
been effected in practice. Streamlining of 
deck erections does not as yet seem to have 
made any headway in the American tanker 
industry, despite its rapid development in 
other fields of endeavor. 

Many tanker men question the benefits of 
streamlining a vessel’s superstructure for 
speeds of less than 16 knots and it is pointed 
out that air resistance of life-boats, ventila- 
tors, masts and rigging present a further 
problem in that they would be expensive and 
difficult to streamline. Without actually 
having adopted even a modified streamlining, 
one important owner of American-flag tank- 
ers has realized the necessity of reducing 
the appreciable wind resistance brought 
about by large, flat bridge-housing and has 
therefore made a point of designing all its 
vessels so as to eliminate as much of this as 
possible by having few bridge decks and not 
having the large flying bridge found on so 
many conventional vessels. 

The Diesel engine as compared with the 
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Construction of the R. P. Resor marked the beginning of Jersey 


Standard’s replacement program. 


old steam plant aids in producing this modern 
streamlined profile, but between Diesels and 
modern steam turbines there is little to 
choose. It becomes a moot point, however, 
as to whether this type of machinery can get 
down to the Diesel as regards cost and there 
is of course a technique in the operation of 
Diesel tankers which has been built up 
throughout the world and which would re- 
quire alteration were a somewhat revolu- 
tionary type of steam plant substituted. 

Powers for vessels up to about 12,000 tons 
capacity have not greatly exceeded 3,000 
b.h.p. and although there is a marked tend- 
ency to push the loaded speed beyond 12 
knots this is not yet general. The old adage 
that a bulk cargo necessitates a slow speed is 
rapidly being proved incorrect, for it is recog- 
nised with all types of vessels that the faster 
the individual unit the fewer units employed 
and the larger number of voyages the in- 
dividual can make in the course of the year. 
It would seem that sooner or later the tanker 
world will have to take cognizance of this 
fact, although American theories have under- 
gone an abrupt turn-about of late. 

Another noticeable development is that the 
twin-longitudinal bulkhead tanker has be- 
come very popular and has begun to super- 
sede the single centerline bulkhead vessel. 
Advantages claimed for this arrangement are 
that increased longitudinal strength is ob- 
tained, together with more flexibility in load- 
ing and trimming the vessel and use of only 
center tanks for water ballast. There is also 
a direct saving in steel and a smaller area of 
plating is liable to corrosion. 

Pumping speeds have advanced to a 
marked degree and two 18,000-ton tankers 
now building will discharge at 15,000 bbl. 
per hour—a new record. 

American oil company tanker owners con- 
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tinue to combat corrosion—cancer of the 
tankshipping business. Those with large 
fleets carry out experiments of their own, co- 
operating of course with the A.P.I. sub- 
committee on corrosion, while smaller opera- 
tors must rely solely on the findings of that 
organization. All methods are dealt with: 
design, metalization, alloy metals, and pro- 
tective coatings. Some consider that ulti- 
mate prevention of corrosion in tankers will 
be by means of an alloy steel, but this is a 
matter for the future to disclose. One of the 
obstacles of certain alloys already developed 
is the prohibitively high cost; whether or not 
this cost will be reduced in the next few 
years is a matter of conjecture. 

Problems encountered in protection of oil 
cargo tanks are peculiar to this type of ves- 
sel, as distinct from other cargo ships, and so 
far no truly satisfactory tank-lining paint 
has been evolved. One counter-active against 
this serious problem may very well turn out 
to be a vegetable oil, or derivative thereof, for 
it has been observed in practice that cor- 
rosion of cargo tanks has been reduced to 
negligible quantities, hardly more than a 
mill-seale, after carrying vegetable oil, this 
condition of resistance to attack from cor- 
rosive constituents of petroleum and salt 
water being maintained over a period of four 
years as compared with rapid corrosion in 
sister-ships on the same route carrying pe- 
troleum only. Vegetable oils may have 
certain properties which enable them to work 
their way into the metal and protect it— 
although not all are in agreement with this 
theory as to its protective qualities—their 
action being somewhat similar to that of 
lubricating oil, which is known to have 4 
preservative effect upon cargo holds in tank- 
ers. As yet this method of corrosion pre- 
vention by vegetable oils has not been fully 
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investigated, but considerable scope wouid 
appear to exist for those interested and will- 
ing to spend the time necessary to carry out 
exhaustive experiments by thus impregnating 
the steel in oil cargo tanks for varying 
periods and testing the results. 

It has been claimed that corrosion is ap- 
preciably retarded by maintaining in the 
tanks an atmosphere of inert flue gases or 
C0,, thereby excluding oxygen that must be 
present for corrosion to take place. It is 
generally recognized that maintaining tanks 
free of sediment and loose scale has a favor- 
able effect upon the life of a tanker. Many 
owners employ the Butterworth System of 
tank washing to accomplish this. By this 
method tanks are cleaned to bare plating by 
washing the sides, tops, and bottoms with 
high-pressure jets of hot water. Breaking 
up and removal of loose and semi-loose scale 
prevents the presence of concealed oil, salt 
water, or any other substance which might 
have a deteriorating action upon the metal 
and which would not be removed by ordinary 
manual methods of washing down. Drain- 
ing of the tank’s bottom during these opera- 
tions permits full force of the hot water to 
play upon the bottom plates, which results 
in better draining and consequent corrosion 
retardation. Water at 165 deg. F. and 175 
lbs. pressure is used. 

It has been suggested that naval archi- 
tects, in drawing up plans for new vessels, 
should make provisions for fitting and use of 
such mechanical washing apparatus (al- 
ready installed on some 400 tankers). In- 
clusion of these features in architects’ draw- 
ings and specifications would add little, if 
at all, to the cost of construction. Unfor- 
tunately, this is not always given the atten- 
ton it deserves by members of the profession, 
with the result that at a later date a larger 
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Gulf Oil Corporation is another company replacing obsolescent units 


of its tanker fleet. 


pump, larger fire line, and a water heater 
must be installed, and the tanks gas-freed 
to permit cutting of holes through the deck 
plates. It is believed that the only added 
expense of fitting tankers with this system 
while still on the stocks is that of installing 
a high-pressure heater on the fire line. 

Some of the advantages obtained by use of 
this system are: elimination of steaming with 
its consequent danger to life; damage to hull 
paints and structure due to excessive and 
unequal expansion normally caused by 
steaming tanks; prevention of steam and ex- 
plosive gases escaping on deck; elimination 
of the hazardous practice of sending work- 
men into tanks for cleaning, and of the neces- 








sity for paying the crew overtime for this 
work; its cost of operation is less than that of 
cleaning tanks manually, while the saving in 
time required for conversion to handle dif- 
ferent cargoes renders the ship’s operation 
more flexible—a boon to vessels in competi- 
tion on the open charter market. 

Another suggestion recently made was for 
improving tanker accommodations—that 
natural ventilation should be replaced by an 
air-conditioning system of simplified air- 
washing type. In extreme climates this 
would be an improvement, and would add 
comparatively little to the vessel’s cost and 
operating expenses and would eliminate a 
fire hazard in the form of electric fans. 


America’s first streamlined tanker. 


© Marine Progress 













































Contra guide rudders are installed on several of Jersey Standard’s new vessels. 


PROPELLING MACHINERY FOR TANK 


SHIPS 


By Robert W. Morrell 


I THE issue of WorLD PETROLEUM of 
November, 1931, the writer was privileged 
to discuss the peculiar problems involved in 
the selection of propelling machinery for 
tankers. These problems involve the char- 
acteristics of oil cargoes carried in bulk in 
tank vessels, which place propulsion design 
of tankers somewhat apart from the realm 
of pure naval architecture and marine engi- 
neering and place tankers in a class by 
themselves. In this respect, tankships form 
a close bond between the marine and pe- 
troleum industries. 

It is not the intention in the present writ- 
ing to review the factors referred to above. 


68 


The basic problems of water-borne transpor- 
tation of petroleum and its products are es- 
sentially the same today as they were in 
1931. Rather, it is the purpose of these 
pages to analyze the actual trend of tankship 
construction during the last few years, as re- 
flecting the application of modern thought 
to these special problems in propulsion of 
marine petroleum carriers. 

In the present discussion, applying to self- 
propelled tankers of the United States, these 
vessels are grouped under three headings: 
sea-going or deep-sea tankers; coastwise 
tankers; and tankers for harbor and inland 
waters. 


Considering first the sea-going tankers, we 
find that these are of large size, ranging (in 
recent construction) from about 9,500 tons to 
20,600 tons deadweight carrying capacity. 
They represent an enormous investment, av- 
eraging somewhat over $130 per deadweight 
ton; therefore their efficiency and refinement 
of design is of a high order. 

Twenty-six of these sea-going tankers have 
been built in the United States since 1930, 
and 21 more are now under construction 0 
on order, making a total of 47 large, moderl 
tankships. Of these 47 sea-going tankers, 16 
are motorships, all built or building by 5U2 
Shipbuilding and Dry Dock Compaty, 
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Chester, Pa., and equipped with Sun-Doxford 
Diesel engines. They consist of the follow- 


* Six vessels of the CHESTER SUN class, 
wilt in 1930-31 for the Motor Tankship 
Corporation. 

The propelling machinery of each consists 
of a five-cylinder opposed-piston two-stroke 
ele reversible oil engine rated at 2,800 s.h.p. 
g0rp.m. Cylinder bore is 23.62 ins. and 
sroke is 2 by 45.66 ins. Each engine has a 
gj ins. by 41 ins. scavenging pump, driven 
jirect from the crank shaft. 
| Electric power is derived from two 75 k.w. 
4) volt D.C. General Electric Co. units, 
ach having a 120 b.h.p. Diesel engine drive, 
ur-cycle, four-cylinder, 814 ins. by 12 ins., 
of Cooper-Bessemer make. Either one will 
ary the load. There is also an auxiliary 
generator, 20 k.w., 240 volt D.C., driven by 
an gins. by 6 ins. steam engine; all of General 
Flectric make. There are also two rotary 
balancer sets for 240 to 120 volts. 

Each vessel has two air compressors; one 
vertical of Worthington make, 90 c.f.m. 
capacity, driven by a 45 h.p. General Electric 
motor, and one vertical type, 150 c.f.m. ca- 


pacity, driven by a 10 ins. by 12 ins. vertical 
’ steam engine. 


The bunker fuel capacity is 312,750 gal. 

Interesting performance data have been 
published for these vessels for several loaded 
voyages from San Pedro, Cal., via the Pan- 


"ama Canal to the Delaware Capes, which 
: may be summarized as follows: 


Performance Data 


Displacement, tons..........-- 19,730 to 20,307 
Ss kbaw-veseckes ous 10.24 to 11.76 
Sere rrr 2610 to 2690 
initeressesdesccececsenne 76.5 to 79.7 
ree 1621 to 2070 


Propulsive coefficient (e.h.p.+s.h.p.) .621 to .7696 
Fuel for all purposes, bbI. per day 70.4 to 82.7 


2. The 16 motor tankers mentioned above 
also include the BRILLIANT, COMET and 


> DAYLIGHT, built for the Standard Transpor- 


tation Co. in 1930-1931. These three ves- 
sels are very similar to the six just described. 

In 1935, the DAYLIGHT made a round-the- 
world voyage, of which the designers and 
builders are justly proud. Figures as re- 
ported showed the total distance as 30,390 
nautical miles; total time at sea, 123 days, 12 
hours, 58 minutes; average speed (ordered), 
12\¢ knots; average daily fuel consumption, 
all purposes, 11.55 tons. 

3, Also among the 16 motor tankers are 
the TDEWATER and TIDEWATER ASSOCI- 
ATED, likewise built in 1930. These vessels, 
‘00, are very similar in dimensions, capacity, 
power and speed to the other nine Diesel 
tankers just referred to. : 

Prior to June, 1934, they were engaged 
chiefly in transporting crude oil from the 
Gulf to Bayonne, N. J., making a round-trip 
Voyage of about seventeen days. Their av- 

age speed was 10.79 knots with 76.5 r.p.m. 
/*td 2,800 s.h.p. for the TIDEWATER and 10.6 
ots with 78.2 r.p.m. and 2,900 s.h.p. for 
the TIDEWATER ASSOCIATED. Average fuel 
‘onsumption for all purposes was 77.5 bbl. 
pet day, and average lubricating oil con- 
“™ption 14.15 gal. per day, per ship. 


APRIL 1937 


The foregoing eleven similar motor tank- 
ers constitute those built during that period, 
and are the most modern U. S. Diesel tank- 
ers now in ocean service. 

4. In addition to these, there is one motor- 
ship, the TExAS SUN now building for the 
Sun Oil Company which has some of the 
characteristics of this previous class, but is 
an enlargement and improvement upon its 
predecessors. She was launched March 24, 
1937. 

In developing this improved type the de- 
signed power and speed have been materially 
increased. The new vessel will have a Sun- 
Doxford Diesel engine of 5,600 s.h.p. at 100 
r.p.m., with an estimated speed of 1314 
knots. 

5. The Sun Oil Co. has also placed an or- 
der, in February, 1937, for an additional mo- 
tor tanker. This is to have a length be- 
tween perpendiculars of 542 ft. 5 ins.; beam 
70 ft.; depth 40 ft.; load draft 30 ft. 2 ins.; 
deadweight capacity 18,360 tons. It will be 
powered with a five-cylinder 6,000 b.h.p. 
Sun-Doxford Diesel engine. 

6. The Texas Co. has three Diesel tankers 
under construction; two contracted for in 
July, 1936, and the third in December, 1936. 
These are sister ships, but are not duplicates 
of the CHESTER SUN class. The new vessels 
have a length between perpendiculars of 465 
ft.; beam 65 ft.; depth 34 ft. 3 ins.; load draft 
27 ft. 9 ins.; displacement 17,985 tons; dead- 
weight capacity 12,630 tons; cargo capacity, 
100,000 bbl. 

The propelling machinery will be a Sun- 
Doxford engine developing 4,850 s.h.p. at 
100 r.p.m., with a designed speed of 1314 
knots. 

This completes the 16 motor tankers re- 
ferred to; eleven of them, very much alike, 
built in 1930-31, and five in the current pro- 
gram. It is interesting to note the increase 
in speed from the 11 knots of the earlier 
group to the 1314 knots of present design. 

Now as to the tank steamers of the 1930- 
1937 period. We have seen that these years 
developed 47 ocean tankers of which 16 are 
motorships; the balance, or 31, are steamers. 
These consist of the following: 

1. VIRGINIA SINCLAIR and Harry F. SIN- 
CLAIR, JR., built by the Fore River Plant of 
the Bethlehem Shipbuilding Corp. for the 
Sinclair Navigation Co. in 1930-31. These 
vessels have a length between perpendiculars 
of 416 ft.; beam 57 ft.; depth 32 ft.; load 
draft 25 ft. 634 ins.; displacement, 13,225 
tons; deadweight capacity 9,345 tons; cargo 
capacity, 68,000 bbl. 

The propelling unit is a compound impulse 
type DeLaval turbine of 4,000 s.h.p., with 
double-reduction two-plane gearing. The 
high pressure turbine turns at 5,480 r.p.m., 
the low pressure turbine at 4,275 r.p.m. and 
the propeller at 75 r.p.m. The high pressure 
turbine has eleven stages and the low pres- 
sure seven. The backing turbine is included 
in the low pressure casing. 

These ships each have three Babcock & 
Wilcox water-tube boilers, of 3,372 sq. ft. 
boiler heating surface, 371 sq. ft. superheat- 
ing surface, 1,733 sq. ft. air-heating surface, 
per boiler; 400 lbs. per sq. in. working pres- 


sure and 750 deg. steam temperature. The 
superheaters are interdeck type. The boil- 
ers have B. & W. oil burners, with induced 
draft. Feed heating is in two stages, the low 
pressure heater taking exhaust from the 
steam auxiliaries and the high pressure tak- 
ing steam bled from the seventh stage of the 
h.p. turbine. The steam of the air-ejector 
also heats the condensate. Feed tempera- 
ture is about 300 deg. F. The main con- 
denser is Bethlehem two-pass bent-tube type 
of 6,000 sq. ft. cooling surface. 

There are two 60 k.w. 115 volt generators, 
driven by DeLaval turbines at 2,100 r.p.m. 

The fuel bunker capacity is 7,000 bbl., 
each ship. 

On their trials, these Sinclair vessels are 
reported to have made 13.305 knots on the 
measured mile, with 24 ft. 1 in. draft, 73.8 
r.p.m., and 3,968 s.h.p. For the six-hour 
run, the record shows 75.5 r.p.m., 4,422 
s.h.p., and fuel consumption of 0.668 lbs. 
per s.h.p. per hour, all purposes. A trial 
speed of 14.095 knots is also reported, with 
24 ft. draft, 4,500 s.h.p., and 76 r.p.m. 

The Transactions of the Society of Naval 
Architects and Marine Engineers for 1932 
gives a record of performance of the VIR- 
GINIA SINCLAIR for two long voyages, as 
follows: 


Virginia Sinclair Performance Record 





AMEMBO UGE. 0 cc ccvcevecccccccsccescees 13.55 knots 
Average fuel-oil consumption per day at sea. . . .132.4 bbl. 
SAw., GHD: GRD cece cccccicccccescecess 3251. 
Average fuel c tion, all purp , per 

s.h.p. of main engine, perhr............+6. 0.607 Ibs. 


It is also noted that the cost of lubricating 
oil per year is given as $126.57. The av- 
erage fuel-oil port consumption is stated to 
be 83.7 bbl. per day. 

2. G. HARRISON SMITH and W. S. FARISH, 
built by the Federal Shipbuilding and Dry 
Dock Co. in 1930, for the Standard Oil Co. 
(New Jersey). These vessels have a length 
between perpendiculars of 525 ft.; beam 74 
ft.; depth 40 ft. 6 ins.; loaded draft 30 ft. 
714 ins.; displacement 27,240 tons; dead- 
weight capacity 20,615 tons; cargo capacity 
154,000 bbl. 

Each vessel has a main propelling unit con- 
sisting of a De Laval cross-compound tur- 
bine, the high and low pressure turbines being 
in series, and arranged in conjunction with 
single-plane double reduction gears, 5,480 
r.p.m. for the high pressure turbine and 4,275 
r.p.m. for the low pressure turbine to 75 
r.p.m. for the propeller. Each unit is de- 
signed for 4,000 normal s.h.p. at 75 r.p.m. of 
propeller, with steam pressure of 375 lbs. per 
sq. in., steam temperature of 725 deg. F., and 
vacuum of 284% ins. For reversing, the 
astern turbine is in the low pressure casing and 
develops about 89 percent of ahead torque. 
High and low pressure turbines are of the im- 
pulse type, of eleven and seven stages respec- 
tively; with two stages for the astern turbine. 
The turbine design is very similar to that in 
the VIRGINIA SINCLAIR. 

There are two B. & W. boilers, of 420 lbs. 
per sq. in. working pressure and 750 deg. F. 
total temperature. Heating surface is 5,080 
sq. ft., superheating surface 903 sq. ft., air 
heating surface 3,460 sq. ft., per boiler. 

















Superheaters are B. & W. interdeck type. 
Desuperheaters are fitted in the drums, to 
give saturated steam for auxiliaries. Boilers 
have oil burners and a balanced draft system 
combining forced and induced draft. Nor- 
mal equivalent evaporation is stated as 
6.25 lbs. of water per square foot of heating 
surface per hour, and the boiler efficiency as 
about 86.6 percent, with feed water tempera- 
ture of 310 deg., although the actual feed 
temperature appears to be about 298 deg. F. 

Feed heating is accomplished by a three- 
stage system, using steam bled from the tur- 
bines, also the discharge of the steam jet air 
pumps. ‘The main condenser is two-pass of 
3,920 sq. ft. cooling surface. 

The bunker fuel capacity is 1,382 tons, 
each ship. 

The performance of these two tankers for 
1931-32-33, during which the G. HARRISON 
SMITH delivered 65 cargoes and the W. S. 
FARISH 59 cargoes, has been reported as 
follows: 


Performance Records 


G. Harrison W.S. 
Smith Farish 
Average bbi. fuel per day, loaded. ...... 166.3 163.9 
Average bbl. fuel per day, ballast ....... 158.3 155.5 
Average speed in knots, loaded......... 11.26 10.87 
Average speed in knots, ballast......... 11.10 10.91 
Average r.p.m., loaded... .....-0e0e00 67.8 66.7 
Pease BM, CHM s 0.0000 ec cccesecee 68.3 66.4 
Average horse power—all purposes... ... 3,940 3,801 


The guaranteed fuel consumption of the 
SMITH and FARISH was 0.63 lbs. per s.h.p. 
per hour, for all purposes, at normal power. 
The builders have stated the fuel consump- 
tion to be actually about 0.60 lbs. per s.h.p. 

3. In 1935 the Federal Shipbuilding and 
Dry Dock Co. designed and laid down two 


70 


**Neither ice nor snow. .. .” 


stock tank steamers which were purchased 
during construction by the Standard Oil Co. 
(N. J.) and named the R. P. Resor and T. C. 
McCoss. These vessels have a length be- 
tween perpendiculars of 435 ft.; beam 66 ft. 
6 ins.; depth 34 ft. 6 ins.; load draft 28 ft.; 
displacement 16,750 tons; deadweight capac- 
ity 12,844 tons; cargo capacity about 123,000 
bbl. The designed sea speed was 12 knots. 

The propulsion turbines are of Allis- 
Chalmers cross-compound type, designed for 
normal steam conditions of 375 lbs., 725 
deg. F., and 2814 ins. vacuum. Normal 
s.h.p. is 3,000 at 90 r.p.m. The h.p. turbine 
is of impulse-reaction type and the lL.p. is of 
straight reaction type, with 1l stages. They 
have double reduction gears, 6,000 to 90 
r.p.m. 

There are two Foster Wheeler Type ‘‘D”’ 
water-tube main boilers, of 430 lbs. per sq. 
in. working pressure and 750 deg. F. steam 
temperature. Heating surface is 1,830 sq. 
ft., economizer surface 780 sq. ft., air heater- 
surface 1,300 sq. ft., per boiler. Super- 
heater is bare-tube, convection type. Nor- 
mal evaporation is 13,000 lbs. per hour, per 


boiler. Boilers have oil burners and forced 
draft, using pre-heated air. Boiler effi- 
ciency is stated as 871% percent. Feed heat- 


ing is accomplished by a three-stage system, 
using steam bled from the turbine. Main 
condenser is Worthington two-pass, deaerat- 
ing type, with 3,000 sq. ft. cooling surface. 

Bunker capacity is 645 tons. 

4. In December, 1935, before the McCoBB 
was delivered, the Pan American Petroleum 
Co. placed an order with Federal for two 
ships, practically duplicates of the RESOR 
and McCoss. These are the PAN-MAINE 


’ 


} 
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and the PAN-FLORIDA, completed in October 
and December, 1936, respectively. 

5. Then in July, 1936, Standard Oil Co 
(N. J.) contracted with the Federal yard for 
four more tank steamers of the same type 
the main difference being that these four are 
five feet longer than the preceding four, there- | 
by increasing the displacement and deaé-| 
weight to some extent. The propelling wh 
bine equipment in the newer steamers is De * 
Laval, and approximates that of the Faris: 
rather than that of the McCoss. Thehp? 
turbine and pinion speed is 6,000 r.p.m., th: 
l.p. speed, 5,000 r.p.m. and the reductio 
gearing is combined in a single casing. Th t 
propeller speed is 90 r.p.m. And the carg 
piping system is somewhat different. (ther 
wise, the four later vessels are the samt 
as the previous ships, in the princips 
features. 

6. Going back to December, 1933, the 
Socony-Vacuum Oil Co. ordered two steam 
tankers at New York Shipbuliding Co., Cam 
den, N. J.; the Socony Vacuum and the 
MAGNOLIA, delivered April and September, 
1935, respectively. These two ships had: 
length between perpendiculars of 484 ft. 
beam 65 ft. 9 ins.; depth 37 ft.; load draft 
29 ft. 834 ins.; displacement 20,695 tons: 
deadweight capacity 15,285 tons; carg 
capacity 127,000 bbl.; designed trial spect 
1314 knots, designed sea speed 1214 knots. ° 

Propulsion in these ships is by a De Lavi 
double-reduction geared-turbine designed fr 
4,000 s.h.p. at 75 r.p.m. propeller speed, ¥" 
steam at 375 lbs. per sq. in. and 700 deg. F Q 
and 2814 ins. vacuum. 

The h.p. turbine, running at 5,480 rp.” 
has one velocity-compound stage and 10 it 
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pulse-stages. The l.p. turbine running at 
4,275 r.p.m. includes ahead and astern ele- 
ments, the ahead being of seven impulse 

The astern turbine has two stages of 
yelocity compound type and two of the im- 
pulse type. 

Steam is supplied by three Foster Wheeler 
“A”-type water-tube boilers. Two of these 
are called main boilers, for propulsion. They. 
have 425 lbs. working pressure and 700 deg. 
F, total temperature, and supply 19,000 lbs. 
of steam per hour each. Their heating sur- 
face is 3,407 sq. ft., superheating surface 
2,800 sq. ft., economizer surface 2,304 sq. ft., 
furnace volume 544 cu. ft., per boiler. They 
have inter-deck superheaters, fin-type econ- 
omizers, and desuperheaters. 

The third boiler is called the cargo boiler 
and is designed for 400 lbs. working pressure 
but normally operates on 150 lbs. Its 
heating surface is 4,350 sq. ft. and furnace 
yolume 610 cu. ft. 

The boilers have Todd oil burners and 
forced draft. The main condenser is two- 
pass, With 4,543 sq. ft. cooling surface. 

There are three main cargo pumps, rotary 
type, of 1,900 g.p.m. capacity each, driven 
by 140 h.p. turbines, through single reduc- 
tion gears. There are also three summer 
rotary tank pumps, 1,050 g.p.m. each, driven 
by 80 h.p. turbines. 

The steering gear is electric hydraulic ram 
type. Deck machinery is steam, and the 
auxiliaries are part steam and part motor 
driven. 

The bunker capacity, main and reserve, is 
1,365 tons. 

As to performance, it is understood that on 
her sea trial the MAGNOLIA averaged 13.68 
knots and developed 3,606 s.h.p. at 74.4 r.p.m. 

7. The Socony-Vacuum Oil Co. fol- 
lowed these with two more steamers, built 
by Sun Shipbuilding and Dry Dock Co.; the 
MOoBILOIL and MOBILGAS, completed in Feb- 
ruary and March, 1937. These are not of 
the same design as the SocoNny VAcuuUM; the 
later ships are slightly larger, having a length 
between perpendiculars of 485 ft. 6 ins.; beam 
68 ft.; depth 37 ft.; load draft 30 ft.; dis- 
placement about 21,450 tons; deadweight 
capacity 15,500 tons; cargo capacity 131,500 
bbl.; fuel capacity 1,280 tons. 

They are each driven by a 4,000 s.h.p. 
turbine with double reduction gears, with 
1) np.m. of propeller. Each ship has two 
water-tube boilers of 400 lbs. working pres- 
sure and 700 deg. F. steam temperature. 

Daily fuel consumption at 12 knots sea 
speed is given as 2514tons. At this rate, the 
steaming radius is 14,500 nautical miles. 

8. Referring again to the new tank steam- 
ers of the Standard Oil Co. (N. J.), we find 
that the Sun Shipbuilding and Dry Dock Co. 
now has two under construction. These are 
442 ft. in length (b.p.); beam 65 ft.; depth 
35 ft.; load draft 28 ft. 4 ins.; displacement 

‘125 tons; deadweight capacity, 13,000; 
tatgo capacity, 105,000 bbl. 

They have turbine drive, 3,000 s.h.p. at 
0rpm. Each has two water-tube boilers, 
430 lbs. working pressure and 750 deg. F. 


steam temperature. The designed sea speed 
8 12 knots. 
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9. The Standard Oil Co. (N. J.) also has 
two tankers building at the Sparrows Point 
Plant of the Bethlehem Shipbuilding Corp. 
These were contracted for in July, 1936. A 
third sister ship was ordered in December, 
1936. These three have a length (b.p.) of 
442 ft.; beam 64 ft.; depth 34 ft. 10 ins.; load 
draft 28 ft. 2 ins.; deadweight capacity 13,000 
tons. 

Their propulsion is by geared turbines and 
the designed sea speed is 12 knots. 

10. In addition to the two tankers built 
by Federal for the Pan American Petroleum 
Co., the latter company has had two built 
by Sun Shipbuilding and Dry Dock Co.; 
the PAN Amoco and the PAN AMERICAN, 
completed in October and November, 1936, 
respectively. These are 485 ft. 6 ins. length 
b.p.; 68 ft. beam; 37 ft. depth; 29 ft. 107% ins. 
loaded draft; 21,350 tons displacement; 
15,400 tons deadweight capacity; 130,000 
bbl. cargo capacity; 1,280 tons bunker capac- 
ity. These vessels are quite similar, in 
various details, to the Socony VACUUM and 
MAGNOLIA, and the description of the ma- 
chinery installation of those ships applies 
here as well, in the essentials. The intended 
service speed is 13 knots. 

The main differences are that the gen- 
erators are larger in the later ships; two 
of 100 k.w. and one of 50 k.w. Also, the 
heating surface of the main condenser is 
4,800 sq. ft. 

11. The Gulf Refining Co. took delivery of 
the GULFBELLE and GULFDAWN from the 
Sun Shipbuilding and Dry Dock Co. in June, 
1936. These are of 425 ft. length b.p.; 64 ft. 
beam; 34 ft. depth; 27 ft. 834 ins. loaded 
draft; 15,560 tons displacement; 11,400 tons 
deadweight capacity; 85,000 bbl. cargo 
capacity; 6,700 bbl. fuel capacity. 

Propelling machinery for each consists of 
a 2,800 s.h.p. cross-compound impulse-reac- 
tion type turbine with double reduction 
gears, 4,820 to 78 r.p.m. 


Each ship has two Foster Wheeler type 
““A”’ boilers; 2,901 sq. ft. boiler heating sur- 
face and 1,934 sq. ft. economizer surface per 
boiler. Working pressure is 400 lbs. and 
steam temperature 725 deg. F. Evapora- 
tion is stated to be 15,000 lbs. per hour, boiler 
efficiency 87 percent, CO, 14 percent. Su- 
perheaters are of the inter-deck convection 
type. Oil burners have forced draft. Main 
condenser is two-pass, 4,000 sq. ft. cooling 
surface. There are two 125 k.w. 240 volt 
generators and one 25 k.w. turbine driven. 

The Gulf Co. requirements involve cargo 
pumping equipment for handling several dif- 
ferent grades of oil separately, in one cargo. 
There are ten turbine-driven rotary pumps, 
capable of discharging all cargo in 15 hours. 
The vessels were designed for 12 knots sea 
speed. It is stated that the GULFBELLE has 
averaged 13.9 knots loaded from Port Arthur, 
Texas, to Providence, R. I. 

12. The Gulf Refining Co. also has the 
GULFCOAST and GULFTIDE, launched at the 
Sparrows Point Plant of the Bethlehem Ship- 
building Corp. in December, 1936, and Janu- 
ary, 1937, respectively. In addition, they 
placed an order with Bethlehem in February, 
1937, for two more ships. These are all 
sister-ships of the GULFBELLE, making six 
recent tank steamers of this GULF class. 

13. Sun Shipbuilding and Dry Dock Co. 
has under construction a large tanker for the 
Atlantic Refining Co. This vessel has turbo- 
electric drive; the only one of the current 
construction program so equipped. This 
vessel is 522 ft. in length b.p.; 72 ft. beam; 40 
ft. depth; 29 ft. 5 ins. load draft; 23,400 tons 
displacement; 18,000 tons deadweight capac- 
ity; 155,000 bbl. cargo capacity. A second 
vessel, very similar, was ordered in March, 
1937. 

The s.h.p. is stated to be 5,000 and the sea 
speed 1314 knots; but the details of the ma- 
chinery installation have not been made 
public. 


Part of Pan American Petroleum and Transport Company's new tanker fleet. 
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Foster Wheeler boiler installation on a modern turbine-driven tanker. 


14. In December, 1936, the Standard Oil 
Co. of California placed an order with the 
Sun Shipbuilding and Dry Dock Co. for two 
tank steamers, duplicating the two building 
there for the Standard Oil Co. (N. J.), de- 
scribed in paragraph 8. 

These modern floating steam plants pre- 
sent features which invite discussion which 
space will not permit. The notable feature 
of the new tank steamers is the almost uni- 
versal adoption of turbine drive. Two ves- 
sels, as mentioned, will have turbo-electric 
propulsion; and one or two new tankers on 
the Great Lakes adhere to reciprocating 
main engines, for particular reasons of the 
service. But the preponderance of the mod- 
ern tankers have high-pressure, high-tem- 
perature turbines with double reduction 
gears. They represent a development of the 
marine steam plant to a high degree of re- 
finement in design and of efficiency in the 
heat-balance and fuel economy, which is 
close to 0.60 lbs. of fuel for all purposes, per 
s.h.p. per hour. 

Now to consider the coastwise type of 
tanker, we have in general a vessel of char- 


N 


acteristics similar to those of their deep-sea 
sisters, but of smaller size. The size is gov- 
erned largely by the draft of water suitable 
for the ports of call. These vessels engage 
largely in deliveries from refineries to dis- 
tributing stations of reasonably large storage 
capacity. Their cargoes therefore consist 
mainly of refined products, fuel oil and fur- 
nace oil, rather than crude oil. The coast- 
wise tankers are capable of going to sea, but 
the off-shore requirements are limited, and 
they are mostly designed to engage not only 
in trade along the sea coast, but also in river 
and sound service, sometimes in canal serv- 
ice. Their steaming radius is apt to be lim- 
ited. Many of this class of tankers are de- 
signed and built to the maximum dimen- 
sions and capacity for operation through the 
New York State Barge Canal, in conjunction 
with suitability, so far as these limits will 
permit, for lake, river, bay, as well as coast- 
wise transportation. 

An excellent example of this type is the 
REGENT of the Gulf Refining Co., built in 
1934 at Sparrows Point. Her dimensions 
are 247 ft. by 40 ft. by 14.5 ft., with 12 ft. 


draft; displacement 2,700 tons; deadweight 
capacity, 2,120 tons; cargo capacity, 15,400 
bbl.; bunker capacity, 40 tons; speed 9% 
knots. 

The REGENT has twin-screw Diesel drive. 
Each engine is a four-cycle, six-cylinder, 
single-acting, solid injection type, 141 ins. 
by 22 ins., developing 425 b.h.p. at 280 
r.p.m. There are three 50 k.w., D.C. gen- . 
erators, each driven by a four-cylinder, 7 
ins. by 81% ins. Diesel of 75 b.h.p. 

In February, 1937, an order was placed by 
Cleveland Tankers, Inc., with the Pennsyl- 
vania Shipyards, Beaumont, Tex., for 4 
Diesel tanker for Atlantic Coast, Barge 
Canal, and Great Lakes service. The di- 
mensions are 258 ft. x 43 ft. x 16.5 ft.; cargo 
capacity to be 21,000 bbl. Propulsion will 
be twin-screw, by two 465 h.p. Winton et- 
gines, for a designed speed of 914 knots. 
Generators, compressors and pumps are als0 
to be driven by Diesels. 

Coming now to the smallest type of tank 


ers, namely those built for harbor, river, bay a 


and sound service, we find it difficult to gen 
eralize. Many of this class of tankers are 
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Rhenania-Ossag tanker loading at Hamburg, one of Europe’s great oil ports. 


converted vessels of varying characteristics. 
In fact it was not until September, 1936, 
when the new U. S. Tanker Regulations be- 
came effective, that any rules existed to 
govern harbor tankers in general. 

Perhaps the best examples of recent design 
for this class of vessels are the Lucy and the 
POLING Bros. No. 14. 

The Lucy was built in 1932 by Brewers 
Dry Dock Co., Staten Island, for the Rein- 
auer Transportation Co. Her dimensions 
are 146 ft. by 26 ft. by 12 ft., with a cargo 


capacity of 230,000 gal. Propulsion is by 
a 400 h.p. Ingersoll-Rand Diesel engine. 
There are three rotary cargo pumps located 
forward, each driven by a 4-cylinder Diesel. 

The POLING Bros. No. 14 was built in 
1936 by the John H. Mathis Co., Camden, 
N. J., for Chester A. Poling, Inc., of New 
York. Dimensions are 125 ft. by 27 ft. by 
11 ft., draft 9 ft. Cargo capacity is 140,000 
gal. of gasoline. Propulsion is by a 6-cylin- 
der, 4-cycle, mechanical-injection direct- 
reversible Diesel engine of 275 b.h.p. at 275 


4llis-Chalmers marine turbines in engine room of the R. P. Resor. 


r.p.m., giving a service speed of 914 to 10 
knots. Electric power under way is taken 
from a 3 k.w. shaft generator. When not 
under way, a 3 k.w. Diesel-driven auxiliary 
generator furnishes current. There is an 
oil-fired heating boiler in the engine room. 
Cargo pump is rotary, 760 g.p.m., in the 
pump room forward, driven by a Diesel in 
the adjoining pumping-engine room. The 
vessel discharges in about two hours. 

To summarize very briefly, the survey of 
recent tanker construction establishes the 
following indisputable facts: 

The smaller tankers, coastwise, inland and 
harbor types, are entirely Diesel-driven. 

In the large ocean-going tankers, steam 
propulsion predominates in the United 
States, although Diesel drive is favored 
abroad. 

Certain tanker owners who had previously 
purchased Diesel-driven sea-going tankers in 
the United States, have returned to steam 
drive for U. S. construction. 

Certain tanker owners, while building 
steam ocean tankers in the United States, 
have built Diesel tankers abroad. 

The current construction of large Diesel 
tankers in this country is confined to one 
shipyard. 

The reasons for these conditions provide 
subject matter for an exceedingly interesting 
and significant discussion which space pre- 
vents attempting at this time. 
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Omrosan Maru—latest 19-knot Japanese tanker for trans-Pacific service. 






ECONOMICS OF TANKER SPEED 


A RELATIVELY FEW years ago transpor- 
tation of any form of cargoes in ships above 
ten knots was regarded as an economical 
waste and the carrying of oil at greater 
speeds considered least of all. It was the 
conversion of warships from coal to oil that 
made each nation look to its relative position 
in the world with the object of security as far 
as oil was a war or national necessity. As 
national need of oil gradually developed 
each nation increased its number, tonnage 
and speeds in tankers in a very modest way. 
It took the courage of the youngest maritime 
nation in the world to step out of the rut of 
slow-moving oil cargoes into high-speed tank- 
ers. Many reasons have been given as to 
the wisdom of this innovation and questions 
asked why the least experienced in shipping 
should make the bold stroke of jumping 
tanker speeds from 12 to 20 knots without 
the intervening steps considered so necessary 
by shipowners and shipbuilders of older and 
more conservative maritime countries. 

Thirty years ago Japan scarcely knew or 
cared what a ship was, but necessity and na- 
tional pride were the stimuli that made the 
nation send its brightest young men all over 
the world to study shipbuilding and man- 
agement and at the same time secured the 
best possible talent to teach the youth at 
home. They set about building a mercan- 
tile marine in a thoroughly methodical way 
by adhering to basic principles, simultane- 
ously developing on their own initiative 
radical changes by pioneering in oil tramp 
speeds and in oil tramp forms. Perhaps the 
end is not yet in sight but from an owner’s or 
operator’s point of view there is much to con- 
jure with that may upset previous calcula- 
tions and opinions. 
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There is no question that higher initial 
cost of the fast tanker liner is a major factor, 
but against this must be placed the greater 
number of barrels of oil delivered over a pe- 
riod of fifteen to twenty years or the life of 
the vessel. European countries have looked 
askance at this innovation and have not as 
yet attempted to copy or experiment with 
similar ships. 

Is the liner tanker or the liner cargo carrier 
still to go further? Will it in the future be 
found necessary and economical to transport 
freight as fast as trans-Atlantic passengers 
travel today? With flying speeds forcing 
the tempo of transportation this would be 
only a relative and natural sequence. 

It is not alone in speeds that the Japanese 
are leading, but in ship form and design. 
The year 1936 has demonstrated to ship- 
owners that the whole question must be 
studied more closely as the building of faster 
ships has continued and is no mere flash in 
the pan as at first thought. Japan’s influ- 
ence is already felt as several 14-knot tank- 
ers are being built in European yards for 
private ownership. 

Is the answer to all those radical changes 
so very definitely tied up with subsidies and 
naval requirements? In any event the 
tendencies of the moment are for increased 
speed and even conservative oil companies 
are working up their speeds, if only half a 
knot at a time. From a naval aspect per- 
haps the different governments will be com- 
pelled to leave all economic considerations 
out of the question and build all auxiliaries 
to the fleet, including tankers, to keep pace 
with the fastest vessel. As an auxiliary 
naval fleet of high-speed tankers would be 
prohibitive and useless in times of peace it 


behoves any government to consider seri- 
ously the tanker or storage afloat in a similar 
position to tank storage ashore, as carriage 
of oil is just as essential if not more so to se- 
curity of a nation as storage capacity ashore. 
Tankage ashore is useless if the conveyors 
are not capable of maintaining a constant 
stream of oil to replenish depleted tanks. If 
security of a nation requires high-speed oil- 
carrying vessels for this purpose, the need is 
just as great for any other non-producing 
country. Direct subsidies should be money 
well invested where countries produce no oil 
of their own and are dependent entirely on 
transportation for fuel for the navy and a 
mechanized army. 

It is a well-known fact that Japan owns 
but a very meagre portion of the sources of 
petroleum supply: several oilfields dotted 
along the north coast of Honshu represent 
about the whole of her natural resources; in 
consequence she has to import more than 90 
percent of her annual consumption, which 
amounts to approximately 3,000,000 tons, 
excluding oil purchased for use of her navy. 
Consumption of petroleum in Japan is in- 
creasing at a very rapid rate, the fishing fleet 
alone consuming around 800,000 tons during 
last year. 

It is only natural that Japan should look 
to her own requirements in oil and means for 
its transportation. As it gradually dawned 
upon them how vital it was for national se 
curity to own a fleet of tankers they were 
confronted with the problem of how best to 
approach this difficulty in order to solve the 
question both efficiently and economically. 

There were three possible courses open for 
them to consider and pursue: they could 
build as many vessels as they required along 
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the lines of the conventional tanker; or 
fewer big tankers of larger deadweight carry- 
ing capacity; or, alternatively, a smaller 
number of fast tankers of more moderate 
deadweight. They decided to tackle the 
problem by the third method, a smaller num- 
per of tankers, of conservative tonnage, with 
much higher speeds. 

We must recognise that in various ways 
the trans-Pacific oil route possesses for Japan 
singular geographical advantage from the 
point of view of tanker operation. Yoko- 
hama, Japan’s oil terminal—where more 
than 70 percent of the total oil for Japan is 
janded—is also a premier silk port. Raw 
silk ranks first among Japan’s staple exports 
and its biggest customer is the United 
States. Export centres are Yokohama and 
Kobe, but by far the greater proportion is 
shipped through Yokohama. Silk moving 
from Japan to U. S. A. averages about 600,- 
000 bales yearly. With the advent of very 
fast tankships on the Orient-New York run 
alarge part of this valuable cargo has been 
diverted via the Panama Canal route, and 
there is also a considerable amount of silk 
shipped by tanker through Pacific coast ports 
in transit to New York by express silk trains. 

Tankers are usually equipped with dry 
eargo holds, capacities of which range from 
500 tons to 2,000 tons, which are suitable for 
carriage of the highest class of cargoes. Raw 
silk is packed in bales of about 614 cubic feet 
each weighing about 130 lbs., making it one 
of the most convenient cargoes for sea-borne 
freight. As raw silk stows five to six bales 
to the ton of 40 cubic feet, the above holds 
can accommodate from 2,500 to 10,000 bales 
of silk. 

By virtue of a comparatively high freight 
rate for this particular cargo these cargo 
spaces, though limited, can be utilized for 
carrying silk and earn an appreciable amount 
on outward passage, which, in the case of 
ordinary tankers, usually has to be under- 
taken in ballast. 

There are various kinds of bulk oils— 
vegetable and fish—which are characteristic 
products of the Orient. Among _ those, 
Japan produces rape, tung, perilla, and soya 
bean oil and several kinds of fish oils. Itisa 
usual practice on the part of shipping com- 
panies to accommodate these oils in deep 
tanks specially built or partitioned off, their 
capacities ranging from 150 tons to 300 tons, 
which meets requirements in quantities the 
markets can absorb. 








Although export of these oils is more inter- 
mittent and uncertain than silk, fairly good 
freights can be expected; hence the necessity 
of fitting special small tanks for this purpose. 

The principal object of the tanker is to 
carry petroleum in bulk in the safest and 
most economical way, but it must also be 
kept in mind that more oil can be carried by 
fast tankers during a specified period be- 
cause of a quicker turn-round, and fewer 
tankers are required to carry this specific 
amount if carried at a high rate of speed. 

Distance from one of the Californian oil 
ports, say, Los Angeles Harbor to Yokohama 
is 4,840 nautical miles. A tanker of moder- 
ate speed, outward in ballast at 12 knots 
and homeward at 9 knots when full, takes 17 
days going out and 25 days coming back, 
with three days in ports, thus requiring 48 
days to complete a single voyage. A fast 
tankship of the NIPPON MARU type, run- 
ning out light at 1714 knots and returning at 
16 knots fully laden, taking only 11 days go- 
ing out and 13 days coming home, with three 
days in ports, requires only 28 days to finish 
one complete voyage. 

Supposing both ships are working 11 
months out of any one year, the number of 
voyages performed by the respective type of 
tankers will be 6.87 and 11.43 per annum. 
Let us make this for simplicity seven and 
eleven voyages, respectively. 

Assuming that these vessels can carry 12,- 
000 tons each, excluding bunkers and stores, 
the total tonnage of oil to be transported by 
each of them will be 84,000 tons and 132,000 
tons respectively. In other words, there is a 
difference in the annual carrying capacity of 
about 48,000 tons. Suppose that 3,000,000 
tons, the actual requirements of Japan per 
annum, be catered for by tankers of either of 
these classes, the number of tankers required 
would be 36 to 23 ships respectively. This 
is more or less theoretical, but will serve to 
give a general idea of speed in relation to the 
number of ships required. 

Bearing this in mind, let us now examine 
the expenditures on this basis of comparison. 
With the decision to adopt single screw pro- 
pulsion, and taking into consideration the 
higher horse power, there is practically no 
change in number of crew—as in most cases 
only one or two extra hands are added in ex- 
cess of an ordinary tanker’s complement. 
Extra expenditure for equipment and stores, 
including lubricating oil and spare parts, will 
be 30 percent of that for slower ships. 


General arrangement of the Nippon Maru. 











The biggest operating item is the fuel bill. 
The NIPPON MARU with her 9,000 b.h.p. 
machinery burns approximately 25 tons 
daily compared to 14 tons for the older type 
tankers. Roughly, the annual fuel con- 
sumption will be 6,600 tons, compared to 
4,116 tons. 

There is not much difference in port 
charges; in Japan and United States tonnage 
dues are payable either per call, or per an- 
num, tankers usually pay a tax per annum, 
so the increase in expenses under this head- 
ing, if any, will be negligible. 


COMPARATIVE EXPENDITURES 
Fast Tanker Ordinary Tanker 











ee epee eee £2,900 £2,820 
Vietuals. ......00. 850 810 
Running stores 1,000 600 
Equipment, etc.......... 6.6 seee 300 280 
Ed awkunrebuwiadeteiee 9,900 7,174 
eka seeknnvakenyenawses 1,200 900 
PO, be cdccsancevascixes 520 400 
£16,670 £12,984 

Interest charges (including insurance 
and ordinary upkeep and repairs) 15,000 11,400 
icieso ccaddeda ences £31,670 £24,384 





Now the question is whether or not the 
extra 48,000 tons of oil carried and the earn- 
ings from silk, and special oils can absorb the 
difference of £7,000. It is only necessary to 
mention that the freight on silk at the cur- 
rent rate of exchange is 17-odd shillings per 
bale and the rate on fish oils from California 
to Japan fluctuates between 10 and 17 
shillings per ton. 

No consideration has been given to the 
initial cost of the relative ships as those vary 
largely according to where they are built, 
whether they are classified, also upon the in- 
clusion of special tanks and equipment for 
fish oils, as in the case of those highly spe- 
cialized ships for a particular trade. 

It is only a relatively few years ago that 
Japan presented a very poor figure in the 
tanker ownership world. Three tankers of 
the SAN LouIsS MARU class, owned by Mitsu- 
bishi, represented practically the entire 
tanker fleet, apart from about a dozen tank- 
ers maintained by the Imperial Japanese 
Navy for its own use. 

First to arouse attention was the TEIYOo 
Marv when she established a record for 
tankers crossing the Pacific at an average 
speed of 17.53 knots in May, 1931. This 
achievement caused considerable comment 
and no little criticism, as it was a radical de- 
parture from all preconceived ideas of the 
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old tanker doing 200 to 250 miles per day. 

TEIYO MARU was built and engined by the 
Yokohama Dockyard Co., on account of 
Nippon Tanker Kisen Kaisha, who were the 
first to embark upon an aggressive policy 
with regard to transportation of oil. This 
tanker carries 12,200 tons deadweight and 
her propelling installation consists of two 
M.A.N. engines rated altogether at 7,200 
b.h.p. at 125 r.p.m., enabling her to main- 
tain 15 knots at sea fully laden. Singularly 
enough, she is the only Japanese tanker of 
the latest type which has adopted twin 
screw propulsion. 

Shortly afterwards came the FUJISAN 
MARU, which attained 18.8 knots on her 
trial, and then the ToA MARU and KYOKUTO 
MARU, which reached 19.25 knots, followed 
immediately by TATEKAWA MARU class, 
which attained the striking speed of 20.5 
knots in loaded condition. 

It will suffice for us to review the NIPPON 
MARU, among the latest of them all, in order 
to obtain a rough idea of the lines along 
which Japanese tankers are being developed. 
Her owners are the Yamashita Kisen Kaisha 
and she was built and engined by Kawasaki 
Dockyard Co., Kobe. It is worthy of men- 
tion that she was completed during June, 
1936, within eight months of her keel being 
laid. 

She is 499 ft. 8 ins. in length, 64 ft. 9 ins. 
in breadth and 37 ft. in depth and is capable 
of carrying 13,340 tons on 29 ft. 5 ins. draft. 
Her propelling plant consists of one set of 
9,000 b.h.p. M.A.N. type double-acting two- 


stroke airless-injection Diesel engines. The 
vessel is of three-island type, having a 
raked stem and cruiser stern, fitted with a 
contra-balanced rudder and has one contin- 
uous steel deck. There are two longitudinal 
bulkheads, which extend to the upper or 
shelter deck and a number of transverse 
bulkheads, staggered to form six cargo oil 
tanks port, six starboard, and five in the 
centre, making a total of 17 tanks. 

Electric welding has been extensively em- 
ployed in construction of longitudinal and 
transverse bulkheads, engine room casing, 
cabin bulkheads, superstructure, decks, seat- 
ings for generator and auxiliary machines, 
winches and windlass seats, masts, booms, 
posts and oil delivery pipes. 

The main pump room is arranged amid- 
ships and there are four cargo oil pumps, 
each with a capacity of 265 tons per hour. 
There is also a vegetable oil pump in a for- 
ward pump room to facilitate discharge of 
the special oil. 

Two wing tanks are situated in the for- 
ward part of both starboard and port sec- 
tions for carriage of special oils, and another 
feature is the exceptionally large general 
cargo hold suitable for carriage of raw silk 
and other high class cargo. 

Many reasons have been ascribed as to 
why high-speed tankers are being built by 
Japanese owners. No one will deny that a 
high-speed mercantile marine, especially 
tankers, would be of inestimable value as an 
auxiliary unit to naval or military operations 
in case of war, but to this must be added con- 





siderations of economic and scientific nature. 
Contrary to general belief no special tanker 
subsidy initially existed in Japan and prac. 
tically three-fourths of those new tanker 
were built without any government assist- 
ance. There is a shipbuilding subsidy com- 
monly known as the “scrap and build 
scheme,”’ but only four tankers so far haye 
been built with this assistance. 

This scrap and build scheme was firs 
introduced in 1932, when there was much dis. 
cussion over the redundancy of world top. 
nage, and Japan took the initiative, with , 
view to reducing her tonnage and thus assist. 
ing the world shipping rationalization scheme: 
the amount of the subsidy was 45 yen (5¢ 
shillings) maximum per ton. The object of 
the scheme was scrapping rather than build- 
ing by providing for breaking-up of 400,000 
tons of obsolete shipping and the building of 
200,000 tons new ships over a period of three 
years. 

Since this time the Japanese Government 
has put forward a most ambitious programme 
of legislation for expanding their national 
mercantile marine. Its purpose is to in- 
crease the national tonnage of a little over 
4,000,000 tons to twice this amount by 
granting government aid in direct subsidies 
and loans at a low rate of interest on all new 
construction. Included are high class pas- 
senger ships of over 25 knots, tankers at 20 
knots and cargo carriers at similar speeds, 
This is one of the most far reaching projects 
of its kind ever launched by any nation in 
times of peace. 


Ocean quay at Yokohama silk terminal, now a regular port of call for oil tankers. 
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WELDING GAINS FAVOR IN TANKER 
CONSTRUCTION 


By K. A. Ringdahl, Civ. Eng. 


Ads present the shipbuilder is straddling 
the question of riveting or welding. He 
gnses changing conditions but dares not 
proceed too rapidly in converting his yard 
fom a very efficient riveting organisation 
to an equally efficient welding plant. All 
the same it behoves him to take cognizance 
of the current trend. How is the tank ship 
of the future going to be built? If welding 
becomes universally adopted current meth- 
ods of assembly will have to be discarded and 
planning of construction work must of 
necessity be entirely different from present 
riveting procedure. Then, instead of hav- 
ing the gradually assembled multitude of 
relatively small units drawn together by 
bolts and riveted into a homogeneous mass, 
he will be faced with the problem of connect- 
ing those units without, if possible, the 
temporary or preliminary process of bolting. 

This calls for a maximum of “down” 
or “flat” welding and means that much 
larger units will be assembled on the ground 
where adequate apparatus will handle to the 
best advantage. Large portions of the stem 
and stern, and whole bulkheads with a part 
of the shell attached, may be completed 
before being placed for general grouping. 
As the shell is the greatest problem it must 
necessarily be given the most consideration. 
By the whole problem of the continuity of 
strength being altered and the shell now be- 
coming virtually one continuous plate, it 
may add to the ease and economy of con- 
struction, if the shell is plated vertically 
around the forward and after ends and for a 
limited distance at all transverse bulkheads, 
the ends and bulkheads to be linked up with 
longitudinal plating. It may be no longer 
hecessary to fit bounding bars at bulkheads, 
decks, or tank tops, but the plates may be 
welded direct to the shell. Angles as we 
know them today may be entirely discarded 
even for the frames, and webs or upright 
flanges only welded to the shell direct. 
Many advantages may be gained by primar- 
ily erecting only the heavier structural units, 
to take the form of the ship, welding the 
shell from the inside and adding the frames 
and stringers later. 

Those and many other problems will have 
to be solved along with the ever present one 
of plates being distorted and warped by local 
heating. However, the solution to all those 
Problems will gradually be reached and the 
ill-welded tanker of any size or speed will 
me more and more a reality. 
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When the well-known Swedish Engineer, 
O. Kjellberg, started his welding business 
at the beginning of this century, ship repairs 
formed the bulk of the work. This type of 
work was also the main business of most of 
the other welding companies which came into 
being between 1910 and 1920. The volume 
of repair work became considerable, but it 
was some time before arc welding was used 
as a means of construction on new tonnage. 

During the war several all-welded vessels 
were built, a few barges in Great Britain and 
a tugboat in the United States. Shortly 
after the end of the war a number of small 
vessels and barges were built in Sweden, 
Great Britain, Japan, France and U. S. A., 
by this process. One of the larger vessels 
from this date is the British built FULLAGAR. 
This ship had a cargo carrying capacity of 
about 500 tons deadweight and was built 
1919-20. An all-welded ferry for 2,500 pas- 
sengers was built in Japan about 1920. 
Somewhat later a 900-ton vessel was built 
by La Societe de Chantiers de Normandie, 
in Rouen. 

Although the above vessels were welded, 
construction was mostly on the same prin- 
ciple as with riveting, the vessels having lap 
joints and the faying flange on frames and 
deck beams. Design and yard practice have 
benefited considerably from welded or partly 
welded warships built later on by various 
navies, especially the German and American. 

The first warship to be welded to a larger 
extent was the German cruiser EMDEN and 
it is curious to note that it was due to the 
French occupation of the Ruhr that welding 
was taken up; because of Z bars not being 
obtainable the ordinary angle bars had to 
be welded together. One of the first welded 
tankers to be built was a 145-ft. ship, con- 
structed by the German Navy for its own 
use. Of special interest in this tanker was 
the ‘“‘egg box’”’ construction of the floors and 
longitudinals. Another welded tanker built 
about the same time was the American 
CAROLINIAN, which had dovetail joints— 
a rather complicated and unnecessary type 
of connection. 

The above ships were built in 1929-1931 
and were followed by a number of welded 
tankers and tank barges, among which may 
be mentioned the motor tanker BRANAREN 
for the Swedish Navy, built in 1932 by 
Kockums, with a length of 150 ft. She was 


welded to the extent of 70 percent of her 
When the BRANAREN was 


construction. 


built every second frame was riveted to the 
shell and every other welded, and this 
method was used to get the erectors accus- 
tomed to welded construction. 

A shipyard with considerable experience 
in welded tankers is Swan, Hunter, and 
Wigham Richardson, Ltd., who have to a 
great extent furthered the design and build- 
ing of welded tankers. One of the tankers 
built in this yard is the PETER G. CAMPBELL 
for service on the Great Lakes, originally 
designed as an oil-carrying barge but later 
fitted with propelling machinery. Another 
all-welded tanker built by them is the 
Norwegian owned Mora, 2,240 tons dead- 
weight, which is one of the largest all-welded 
tankers completed to date. The largest 
welded tanker in service is the 2,461-ton 
deadweight TRANSOIL, built in America. 

Among the welded ships now under con- 
struction mention should be made of the 
tankers now being built at the Kockums and 
other Swedish yards. These ships are prac- 
tically all-welded except for the seams in the 
shell plating. Sun Shipbuilding and Dry 
Dock Company, of U. S. A., is also building 
a large tanker of 521 feet length, having all 
main structural units welded. Those ships 
are mentioned to illustrate the development 
of welding in tankers. 

How does welding of ships benefit the 
tanker owner? On the credit side we have: 


1) Lighter and stronger hulls and a 
larger carrying capacity for the same 
dimensions. 

2) Definite oil tightness. 

3) Smoother underwater surface, which 
is a contributory factor towards reducing 
propulsion power for a given speed. 

4) Easier maintenance and less cor- 
rosion. Easier to clean if changing over 
from dirty to clean cargos. 


On the debit side we find: 


1) Welded steel work is often more 
expensive per ton built-in material than 
riveted steel work. 

2) Difficulty of finding and training 
new welders to ensure good workmanship. 

3) Contraction and warping due to 
the welding heat. 

4) Lackofsuitable shapes or sections to 
give the most economical results in welding. 

5) Closer inspection necessary for weld- 
ing than riveting and consequently more 
costly. 

6) Climatic conditions. 
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In considering the above points we find 
that the saving of weight due to welding a 
standard type of ship can roughly be taken 
as 10 to 30 percent, compared with a cor- 
responding riveted vessel. To reach these 
figures it is necessary that the ship be satis- 
factorily designed and full use made ofall 
possibilities for welding. Naturally some 
structural members are more suited to 
welding than others and maximum econom- 
ical results may often be found by making 
the ship partly welded and partly riveted. 
So far, no all-welded merchant ship has been 
built of over 3,500 tons deadweight. 

Saving in the hull weights does not neces- 
sarily mean that a welded ship for a given 
cargo capacity would be cheaper than a 
riveted vessel of the same capacity, the cost 
per ton of welded built-in material may run 
as much as 25 percent higher. This per- 
centage will vary considerably with the size 
of the ship, if it is classified or not, and also 
the country in which it is built. For smaller 
ships and barges there are many cases where 
the cost per ton of welded built-in material 
is as low as the cost per ton of built-in 
material when riveted. Saving in shell 
weights could be considerably increased if 





The Ferncastle is another example of modern European tankship design. 


classification societies permitted a thinner 
shell, corresponding to the higher efficiency 
of welded joints as compared with riveting. 

The most complicated part to erect and 
weld is the vertical shell and extremely 
curved or heavily worked plates. When it 
comes to welding shell plating there are 
many reasons for proceeding slowly until 
better erection methods have been found. 

The welded hull can claim to be consider- 
ably stronger, as proved by actual experi- 
ence. The previously mentioned FULLAGAR 
ran aground and her bottom was badly 
buckled; all the welded joints held, riveted 
seams would have opened up under similar 
conditions. The bow of a German destroyer 
in collision was welded and partly riveted; 
the riveted joints were torn apart, the 
welded joints remained intact. 

A good welded joint is superior to a good 
riveted joint with the additional advantage 
of absolute oil tightness. 

Present yard equipment for welding tank- 
ers invariably consists of single or multiple 
welding plants with necessary cables, ma- 
chines for bevelling butts, and so forth. So 
far, no shipyard has been laid down for 
building welded ships exclusively. As it is 


Jotunfjell, a 12,690-ton Norwegian tanker. 


much more satisfactory to fabricate large 
sections before fitting to the ship, crane and 
transport facilities will have to be increased 
to meet this condition. Contraction and 
warping of plates gave considerable trouble 
in the early days and still has to be reckoned 
with; however, shipbuilders, by using the 
right sequence in construction and keeping 
the members free as long as possible, now 
have this problem partially solved. In no 
other branch of engineering have such large 
plate surfaces to be welded together as in 
shipbuilding. On the other hand, being 
smaller units, there is considerably more 
flexibility in a vessel. 

All commercial shapes or sections now on 
the market have been designed for riveting. 
What is especially needed is a bigger variety 
of T bars with a thin web and a heavier 
flange. Such sections will now be rolled as 
the necessity arises and with the increased 
demand for welding the rolling mills will be 
found ever ready to supply those sections. 

As far as inspection is concerned one must | 
admit that there is no foolproof method for 
testing welds. X-ray may be used for high- 
pressure vessels but the cost puts it out of the 
question with ships. 
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At present most of the classification soci- 
eties approve a certain brand of electrode 
( after thorough tests under shipyard condi- 

tions, and samples are regularly taken from 
the manufacturers’ storeroom for periodic 
| tests. 

A good electrode is not all that is sufficient 
for good welding; reasonably skilled welders, 
thorough supervision during the welding, 
} and careful inspection afterwards, are the 

only safeguards. Climatic conditions affect 
welding materially; extreme cold or damp- 
hess must be taken into consideration. If 
the necessary precautions are taken outside 
welding can be carried on throughout the 
year and during the most severe winters. 

Welding will gain ground slowly in ship- 
yards because this form of fabrication is one 
of the most revolutionary technical achieve- 
ments of the last thirty years. 

Welding affects the design of various mem- 
bersof the ship. Plates can be joined either 
by butt or lap joints, the butt joint is mostly 
| used because it gives the greatest saving of 
* weight and is the most efficient in strength. 

The lap joint, even if con:iderably less in 
size than that used for riveting, facilitates 
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Highlights and shadows on a tanker deck. 


erection and in addition does not require 
the accuracy in fitting called for in butt 
welding. 

Stiffening members—transverse or longi- 
tudinal framing, girders, deck beams, and 
bulkhead stiffeners—are usually fastened to 
the plating by intermittent welding. Saving 
in weight here is due to the fact that faying 
flanges are omitted, and for heavy built up 
girders there is a deduction for rivets. In 
addition the welding does not decrease the 
strength of the plating or bars as is the case 
with riveting. Other elements of the ship, 
such as engine seatings, benefit most in 
weight from welding and on small or auxili- 
ary seatings saving runs up to 50 percent. 

Two welding methods of construction are 
worth mentioning. First, the ‘‘Truss”’ sys- 
tem. ‘The shell, without flooring or framing 
except in the engine room, is supported by 
three systems of parallel angle bars, equally 
spaced, running longitudinally, transversally 
and vertically, thus creating a ‘‘cubic”’ 
frame work. This gives a very rigid struc- 


ture easily welded, especially as the shell 
and deckplating will only be welded to the 
The complete 


framework at local spots. 




































sealing of the contact points between the 
framing and the plating will be an advantage 
in the prevention of corrosion. 

The same applies to the “F.F.F.’’ (Free 
Flow Frame) system. Here the framing 
proper is not in contact with the plating, the 
outer side being a couple of inches from the 
plating to which it is connected by T lugs 
lapped on to the frames. In addition to 
advantages from cleaning and corrosion, the 
framing will be better utilized and less weld- 
ing heat will attack the plating when con- 
necting the frame. 

Further developments in structural ar- 
rangement of tankers can be expected not 
alone on the hull but also on Diesel motor 
frames and steam boilers. 

Tankship owners will not order all-welded 
tankers just because they are welded; indi- 
cations are that the all-welded tankers and 
the partially-welded tankers are now on a 
competitive basis with riveted tankers. In 
a few years many of the present difficulties 
will be eliminated and an ever increasing 
number of welded tankers will be put into 
commission, as the confidence of owners and 
their technical advisers increases. 
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Hi arry F. SINcLaIR was elected chairman 
of the board of the reorganized Richfield Oil 
Corporation at the first director’s meeting, 
held on March 10th. The new company is 
the result of combining the old Richfield 
organization with the Rio Grande Oil Com- 
pany. William C. McDuffie was elected 
chairman of the executive committee, and 
Charles S. Jones becomes the new company’s 
first president. Mr. Jones has been con- 
nected with Rio Grande Oil since 1916 and 
became its president in 1932 when it was 
purchased by Consolidated Oil Corporation. 
He has served two terms as president of the 
California Oil and Gas Association and was 
general chairman of the American Petroleum 
Institute convention at Los Angeles in 1935. 

When Mr. McDuffie resigned from the 
Shell organization in 1928, after seven years’ 
service with the company, he was general 
manager of world-wide production for the 
Royal Dutch-Shell group, working out of 
The Hague. He left Shell to take the presi- 
dency of Pacific Western Oil Company, 
which was then being formed in Los Angeles. 
January, 1931, found him again taking over 
new duties, this time as receiver for Richfield 
Oil, which now has led to his election as 
chairman of the executive committee of the 
new company. 


eBouN W. LEONARD, president of Leonard 
Petroleum Company, who left New York 
early in March for Colombia to look over 
properties held by Leonard Oil Development, 
returned to New York March 26th on the 
S.S. NEw YorK of the Hamburg-American 


M. R. Bridgeman 


© Blank & Stoller 
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Line. On his trip south Mr. Leonard went 
as far as Panama by boat, continuing on 
down to Bogota by plane via Medellin. 
Leaving Bogota three days later, he set out 
by plane and auto for Santa Maria on the 
Sogamoso River, there to inspect the Marta 
properties, jointly controlled by the South 
American Oil Co. and the Sociedad Colom- 
biana de Petroleos, S.A., and the adjoining 
Las Monas properties, controlled by Leonard 
Oil Development. Mr. Leonard was par- 
ticularly interested in Socony’s new well (on 
Luciano Restrepo’s former concession) which 
was down to 300 ft. and is expected to be a 
producer. It is located about 1,000 ft. from 
well No. 6 on the adjoining property con- 
trolled by Leonard Oil Development. Mr. 
Luciano Restrepo arrived in New York from 
Bogota and Medellin on the same boat with 
Mr. Leonard. 





© Blank & Stoller 


W. D. Brown 


ML. r. BripGEeMAN, representative in the 
U.S.A., of the Anglo-Iranian Oil Company, 
Ltd., for the past three years, has returned 
to the head office at London. He sailed 
from New York April 7 on the QUEEN Mary. 
W. D. Brown, who has been on the London 
staff, has now taken over Mr. Bridgeman’s 
duties in New York. 


ANDREW AGNEW, C.B.E., director of the 
Anglo-Saxon Petroleum Company Ltd., and 
Eagle Oil & Shipping Company Ltd., ang 
managing director of Shell Transport and 
Trading Company, has been elected a mem. 
ber of the General Committee of Lloyd's 
Register, in succession to Viscount Bearsteq 
M.C. 


Tom BELL, one of the first rotary men ip 
California, left New York on the Qurpy 
Mary March 24th en route to Portugueg 
East Africa, where he will be in charge of 
drilling for Inyaminga Petroleum (1934 
Ltd. Mr. Bell flew east from Los Angele 





Charles S. Jones 


via sleeper plane and spent several days in 
New York before sailing. When he arrives 
in England, he again will take to the air, 
flying from Croydon to Salisbury, Union of 
South Africa, via Imperial Airways—a 
total of seven days in the air. From Salis- 
bury he will travel by rail to Beira, in 
Mozambique, Portuguese East Africa; thence 
by river-boat to Inhaminga, scene of the 
drilling operations, where he is due about 
April 10th. In addition to being one of the 
first rotary drilling men in California, Tom 
Bell took some of the first rotaries to Rou- 
mania in 1914, and was instrumental in 
introducing rotary drills in that country. 


Hi. mu. Herron, president of California 
Texas Oil Company, returned to New York 
early in March from a trip to Bahrein, Iraq 
and other points in the Near East. “From 
the point of its world relationships”, says 
Mr. Herron, ‘‘the problem of the oil industry 
in the immediate future is to find the supplies 
that are being demanded in ever increasing 
volume and the Near East is one of the hope- 
ful sources of supply.”” James A. Moffett, 
chairman of the board of California Texas, 
is on a three-months’ tour of inspection that 
will carry him to Australia and the Far East. 
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a, ant | W L RODUCTION— Official Figures 
d. and 
rt ae All figures furnished direct to WORLD PETROLEUM by governments, except where otherwise specified — Table revised monthly 
4 mem- (Figures in U. S. Barrels—Conversion ratio 7 bbl. = 1 ton) 
Lloyd’ Provisional 
yas Figures 
‘arsted, March April May June July August September October November December January February 
Country 1936 1936 1936 1936 1936 1936 1936 1936 1936 1936 1937 1937 
United States.---++eseeeeeeee 90,568,000 90,479,000 93,739,000 90,185,000 92,078,000 95,090,000 90,972,000 95,795,000 91,018,000 97,652,000 98,567,000 91,770,000 
MEN jn ff hastla-eseereeer esses ee eees 16,344,300 15,589,000 16,454,200 15,955,100 16,231,600 15,737,500 14,936,600 16,118,900 16,700,000' 16,400,000! 16,100,000' 14,600,000 
Q Me 0 eee 13,432,671 13,442,870 13,732,933 12,486,600 14,566,510 14,632,737 14,626,073 13,888,287 14,307,650 8,452,626 9,888,298 13,583,024 
UEEN RoumaMid. ees eeerrereceeee 5,209,000 5,226,000 5,568,000 5,563,000 5,606,000 5,585,000 5,254,000 5,224,000 4,982,000 5,050,000 4,768,000 4,217,000 
Luguese funtecececeeeeererereceres 4,641,000 4,312,000 5,376,000 5,061,000 4,872,000 5,117,000 4,487,000 4,704,000 4,620,000 4,963,441! 4,849,919! 4,380,572 
arge of Netherland India...---.--++0+ 3,670,877 3,532,375 3,721,613 3,549,417 3,725,491 3,715,887 3,731,973 4,059 426 4,139,954 4,190,578 4,009,355 3,768,975 
‘ MetiCO. se see ceeeececereees 3,542,088 2,997,883 3,235,255 3,167,300 3,179,614 3,773,503 3,768,855 3,235,224 3,204,007 4,259,733 4,233,635 3,922,929 
J 2,515,345 2,048,053 2,467,136 2,473,660 2,440,669 2,479,498 1,881,782 2,097,564 2,214,954 2,207,954 2476698 2,240,119 
Angeles f (dombla?..--++sceeeeeeees 1,619,620 1,497,193 1,598,544 1,529,901 1,585,345 1,553,606 1,575,273 1,600,288 1,537,683 1,641,636 1,668,490 1,617,441 
Pyglascccecrcecececcesece 1,351,810 1,403 626 1,500,485 1,452,306 1,524,303 1,527,072 1,478 482 1,507,433 1,445,605 1,492,023 1,448,545 1,321,989 
Argentind.. ++ se erreerreeeee 1,366,691 1,260,277 1,231,354 1,140,080 1,286,536 1,293,283 1,323,730 1,306,784 1,310,000! 1,472,748! 1,317,252' 1,189,776 
Ei seintwetioninnes 1,081,191 1,096,423 1,066,728 1,078,186 1,191,583 1,108,969 1,196,490 1,179,611 1,154,093 1,231,365 1,963,456 1,157,408 
pith India. . +--+ see cece eees 791,162 790,376 827,762 778,947 817,364 815,415 791,217 730,860 778,617 809,218 788,299 ! 729,988 
Polend. oe ecceceececececcens 338,800 323,400 331,100 287,000 294,000 301,000 294,000 301,000 294,000 301,000 295 400 294,000 
Puntlevccecccccecccseccees 257,250 270,900 225,890 206,780 266,700 275,310 257,040 294,070 294,560 322,210 354,480 327,600 
oe ee 274,393 246,519 244,552 256,613 272,699 257,859 255,556 277,158 265,650 279,545 265,531 233,366 
JOR. veeecerececeeeceeeeee 196,569 194,167 203,071 198,387 206,284 221,139 207,260 200,528 202,385 212,326 219,410 212,631 
feyedOt. s+ ese rece ceeeeceees 162,125 159,666 163,855 156,703 163,714 160,914 158,857 168,892 163,870 175,918 180,058 160,675 
on eee 136,290 130,900 134,610 128,660 130,200 129,150 122,010 127,330 122,920 128,240 125,440 114,380 
(See eee eee eee 117,824 107,748 114,297 114,050 139,940 139,789 135,623 137,004 129,152 139,701 141,078 153,906 
Beiicsossccsetesccccccces 111,846 101,038 107,989 106,694 106,260 102,620 98,812 102,109 97,755 98,672 99,589 86,842 
| eee 44,981 43,530 44,981 43,530 44,981 45,000 45,000 45,000 45,000 45,000 45,000 45,000 
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Te enccevecceccccescce 148,148,833 145,487,944 152,524,355 146,353,914 151,094,793 154,497,181 147,974,563 153,476,608 149,354,238 151,929,292 159,816,860 147,302,621 
‘Estimate. * Anglo-lranian Oil Co. figures revised; fuel oil retumed to the ground has been deducted. * International Petroleum Company's figures. ‘International Petroleum Company and Lobitos Oilfields Ltd. 
fgues. ‘Includes natural gasoline production. 
Russian Sakhalin included with Russia. Japanese Sakhalin included with Japan. 
DU al 
0 , U 
peaees — pie 
punenn| 
: bananas _—— 
* * . . e 9 eee fi 
Official Crude Oil Production Figures for 1932 to 1937 _ — : 
en — = 
— 
Average Daily Total + U 
to Feb. 28 Average to Feb. 28 Total Total Total Total Total = 
es 1937 1936 1937 1936 1935 1934 1933 1932 | WOALD 
i | | | 
arrives United States... .. 3,226,051 3,001,410 190,337,000 1,098,516,000 996,596,000 908,065,000 905,656,000 785,159,000 1 | | 1 
che - a 520,339 524,348 30,700,000 191,911,200 176,688,100 168,648,700 149,901,900 149,719,000 1937 ; | | 
a | | 
TION 0! Venetuela....... 397,819 436,900 23,471,322 159,905,526 154,021,599 140,784,805 120,889,802 119,596,512 wt 1936 ; | | 
jays—a | | 
: aa. Roumenia........ 152,288 173,527 8,985,000 63,511,000 61,150,000 62,006,000 50,971,200 50,491,205 1935 | | 
ion ia Miteccsesdeccs 156,449 156,449 9,230,491 57,260,441 52,413,879 52,663,782 48,581,280 45,122,455 U | T 
“ira, 
- thence Netherland India 131,836 122,030 7,778,330 44,662,857 42,569,625 42,289,408 38,512,663 39,584,027 | 
of the MIMD. occcecces 138,247 112,095 8,156,564 41,026,724 40,%34,902 38,167,022 33,904,882 32,802,285 | | 
» about rn 79,946 74,484 4,716,817 27,261,087 24,850,924 7,935,657 1,200,000 1,200,000 nn | | 00 
> of the Clombia........ 55,694 51,246 3,285,931 18,756,110 17,617,645 17,340,724 13,157,127 16,834,956 
a, Tom Se 46,958 47,415 2,770,534 17,353,778 16,835,206 15,936,937 13,923,281 9,899,266 = 
© Rou- | Asentinn........ 42,492 42,492 2,507,098 15,551,998 14,317,500 14,045,652 13,759,565 13,166,900 a 
ntal in hnidad.......... 41,032 36,167 2,420,864 13,237,075 11,669,792 10,894,363 9,560,039 10,023,780 JU OO ae ce (] 
try. Bitish India... 25,734 26,071 1,518,287 9,541,966 9,227,496 8,997,399 8,721,655 8,600,312 oo 
‘ f Metcscnees 9,990 9,773 589,400 3,577,000 3,612,000 3,697,617 3,858,085 3,905,230 paoned — 
lifornia | 4... 
tah en 11,561 8,639 682,080 3,162,040 3,162,614 2,673,041 ill A f 
5 S=Se == | 
n Traq i Mercercons 8,456 8,504 - 498,897 3,112,480 3,054,023 2,266,964 1,712,823 1,824,019 = = U 
’ . 
“From ee 7,323 6,515 432,041 2,384,378 1,848,656 1,484,962 1,337,761 1,575,333 4 S . 
” says Eeusdor......... 5,775 5,252 340,733 1,922,215 1,725,354 1,655,062 1,622,624 1,573,857 ' 
adustry Seawak....... 2. 4,065 4,253 239,820 1,556,660 1,811,297 1,948,044 2,289,472 2,274,043 ! 
supplies | Camda... 5,000 4,110 294,984 1,504,287 1,447,204 1,422,869 1,162,541 1,044,412 
reasing | | ae 3,160 3,341 186,431 1,222,865 1,215,606 1,479,037 1,591,495 1,742,370 
e hope | Fame... 1,525 1,459 90,000 534,063 529,664 552,000 552,000 552,000 50 C0 
Moffett, Bahrein | os peeeen 
a 37,288 11,279 2,200,000 4,128,000 1,264,809 285,071 , } a anid 
exas jenne — 
PD Oe... 2542 2459 150,000 900,000 900,000 861,000 432,000 432,000 ‘os a a —— 
on that | = pene 
ar East. | 1 | 
' 5,111,569 4,870,218 301,582,554 1,782,499,750 1,638,763,904 1,506,101,116 1,424,331,195 1,296,672,962 0 T H E A 5 
LEUM | | | 
be APRIL 1937 | 
A() | AU 
World crude oil production by months, 1935-1937. 
Chart is weighted to compensate for variation in 
number of days per month. Ratio of U. S. crude 





























production to world production. 











WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as 


Published in the Oil Press of the World Dealing 


With Technical and Economie Aspects of the 


Industry. 


PETROLEUM GEOLOGY 


SPECTROGRAPHIC ANALYSES OF OIL WELL 
BrInEs.—F. H. Emery, in OIL & GAS JOUR., vol. 
35 (1937), No. 42, pp. 53-54. 


In the drilling and operation of an oil well, any 
and all means of identifying the individual ho- 
rizons through which the drill has penetrated 
assume a notable economic importance. In this 
paper the author reports work indicating that the 
spectrograph may be a means of distinguishing, 
or correlating, the brines found in or adjacent to 
oil formations. This is because the water in such 
formations, having different geological origins 
and past histories, will take into solution either 
different substances, or the same substances in 
different proportions. The spectrograph is easily 
able to detect the presence of chemical elements 
in quantities too small for convenient detection 
by ordinary analysis, and in much shorter time. 
A sample of analytical results on oil well waters 
by the spectrograph is given in the accompanying 
table. 


Spectrographic Analyses of Oil Brines 
(Results are in parts per million) 


Sample No. 1 2 3 a 4109 4,110 
Element: 

rere 150 3 16 25 17 35 
icaviseepeeanune 4 20 3 126 a 3 

Re ssnistecanesani 110 15 38 25 17 35 
Gis cvdncdeseacene M M M M M M 
Csincctnkdwenin 11 0.0 0.0 0.0 0.2 0.4 
Piidsesdasneciane 11 62 0 0 70 5 
eer errr 2 1.0 3 1 2 2 
is ip. tcdereesicien 21 3 5 4 5 5 
REELS M M M M M M 
PDs vcccecvcesees ct] 0 i) t) + a 
Becracccsdcesscss 21 5 16 a 5 5 
Pecc dbcevsnczces M M M M M M 
Terre ce 42 5 16 13 35 35 
Pics icsstiniaes t+) 0 0 0 0 2 
Dipasaveccesnaed 1,100 780 790 630 880 870 
iv wsiseiaveesonen 9 0 i) 0 0 0 
Vi Pr cvccvccccsoe 5 a 4 3 + 


M indicates element too high to estimate. 


These analyses show differences beyond the 
range of probable error. Sample No. 1 is alto- 
gether different from any of the other samples; it 
contains the highest amounts of potassium. 
Sample No. 4 can be differentiated by the pres- 
ence of considerable amounts of barium. Sam- 
ples No. 4,109 and 4,110 are closely related, but 
the presence in No. 4,110 of a trace of silver serves 
to differentiate it from any of the others. 

As applied, for example, to two well-known 
formations, the Hunton limestone and the Wilcox 
sand, ordinary chemical analysis shows that the 
waters of these formations differ only in their 
sulphate content. Spectrographic analysis shows 
that they differ also in barium content. The 
difficulty here arises that on occasion one forma- 
tion will show less sulphate and more barium, or 
vice versa than the other; this raises an uncer- 
tainty which, however, is removed by taking into 
consideration the boron contents. The water 


82 


Edited by Dr. 0. W. Willeox 


from the Wilcox sand is very much higher in 
boron than that from the Hunton limestone. 

The application of accurate spectrographic 
analysis of the rare elements in the brines should 
find its greatest usefulness in detecting the source 
of casing leaks, and a thoroughgoing application 
of the method might bring to light new relation- 
ships not now suspected. 


MlicRoPALEONTOLOGY OF JACKSON EOCENCE 
OF EASTERN MiISsSISSIPPI.—Emil Monsour, in 
BULL. AMER. ASSOC. PETROL. GEOLOGISTS, vol. 21 
(1937), No. 1, pp. 80-96; 1 fig. 

This paper is essentially a check list of the 
Foraminifera and Ostracoda which occur in the 
Garland Creek-Shubuta Bridge section of the 
Jackson Eocene of Clarke and Wayne counties, 
Mississippi, as described by the Shreveport 
Geological Society guide book for their eleventh 
annual field trip. The check list contains an 
analysis of the micro-fauna of other noted Jackson 
localities. From the check list, the writer has 
attempted to show how the Jackson Eocene may 
be subdivided for correlation purposes. He has 
called attention to the fact that the upper part of 
the section is closely related to the Red Bluff 
Oligocene. 


GEOLOGICAL EXPLORATIONS IN PARTS OF 
BRAZIL AND PERU.—Victor Oppenheim, in BULL. 
AMER. ASSOC. PETROL. GEOLOGISTS, vol. 21 (1937), 
No. 1, pp. 97-110; 5 figs. 


The northern Territory of Acre, in the Alto 
Jurua River area, Brazil, and the middle valley 
of the Ucayali River, Pera, have not been studied 
geologically heretofore. It is asparsely inhabited 
region. Flat plains, swamps, and tropical jungle 
make precise geological work in a short time ra- 
ther precarious. However, as this contribution 
emphasizes, stratigraphical and structural condi- 
tions in the northwestern Territory of Acre, par- 
ticularly the Serra do Méa region, show possibili- 
ties of important petroleum accumulations and 
the area deserves detailed surveying. 

The sediments range in age from Lower Creta- 
ceous to Pleistocene and are of continental and 
marine intermittent deposition, although poorly 
fossiliferous. No rocks of igneous origin were ob- 
served. Tertiary and Cretaceous formations of 
the Pachitéa, Pongo de Manseriche, and Con- 
tamana areas, Pert, can be stratigraphically cor- 
related with those of the Serra do Méa and upper 
Jurua areas in the northwestern Territory of Acre. 

The structural characteristics correspond with 
the physiographical features. The Serra do Méa 
Range, of Andean folding and apparently the 
last eastern spur of the Cordillera Oriental, is an 
anticline in partly Cretaceous beds, traversed by 
several tributaries of the upper Jurua. 

Although oil seeps were not observed in the 
Serra do Moda region, they have been found in the 
headwaters of the Ahuaya River, a tributary of 
the upper Cashiboya River. The seeps occurred 


in faults in hard, red clay sandstones of the req. 
bed formation; the exact horizon from which the 
petroleum generated is not known since many 
seeps occur in Tertiary or Cretaceous outcrops, 
In the Pachitéa River district, seeps have been 
observed and drilling is planned for the neg, 
future by a private concern. The region of the 
upper Jurua geologically is a part of the poten. 
tially oil-bearing structural belt extending along 
the eastern foothills of the Andes, south through 
Bolivia into Argentina and north through eastern 
Pera into Colombia and Venezuela. 


Tue GEOLOGICAL SIGNIFICANCE OF SEIsmic 
REFRACTION MEASUREMENTS.—H. Reich, in og, 
UND KOHLE, vol. 13 (1937), No. 3, pp. 53-59, 

In such an undertaking as the general geo- 
physical survey now under way in Germany, the 
refraction instead of the reflection method of 
seismic exploration must be used for the prelimi- 
nary work. This is necessary because the reflec. 
tion method says nothing about the physical 
character of the reflecting layers nor of the over- 
lying layers. On the other hand, there is no 
better means of finding and delimiting a horst or 
other tectonic “‘high”’ than the refraction method, 
Reflection data always have to be interpreted with 
the help of known geological sequences, drill 
records, or refraction data. (Nothing is said 
about preliminary surveys with the torsion bal- 
anced. Ed.) 


DRILLING 


PReEsENT TRENDS AND PRACTICES IN WELL 
COMPLETIONS.—A. W. Walker, before Production 
Division A.P.I., February, 1937 (O & G J, 1937, 
p. 35). 


The advent of proration has made impractical, 


to a great extent, many of the older methods of 
valuation of oil wells, and has called for revisions 
in methods of well completions. This paper 





gives a summary of the more important recent | 


improvements, and some of those which are just 
beginning to be used. 

First to be noticed is pressure drilling with oil 
as drilling fluid, which has many advantages along 
with some disadvantages; the author raises 4 
point not previously discussed. In the pub- 


lished, and other available data it is sometimes | 


observed that within any single pay zone the 
productivity reaches a maximum very near the 
top of the zone and then declines. This can be 
interpreted as representing a condition of opti 
mum potential due to the energy initially re 
leased in the associated gas, rather than as 4 
reflection of the reserves. This is necessarily 





true because all other data may indicate that the | 


sand is equally well saturated at the points of 
lower potential. Where this relationship 1 
found, it should be given due consideration in the 
completion of the well. If it is desired to obtain 
maximum potential with natural flow, full pene- 
tration should not be taken, but if it is desired 
to obtain the highest potential with artificial 


flow and the greatest ultimate recovery, it, 00 | 


doubt, will be necessary to take full penetration | 


and case off the upper or gaseous part of the pay: 

The recently introduced system of reverse Cll 
culation is simple and can be used with any type 
of drilling fluid, from regular mud to gas-ol 
mixtures. The necessary equipment is quite 
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ractical, 


imple; wells can be drilled-in with gas-oil mix- 
tures, giving most of the advantages of the 
andard pressure-drilling | equipment and elimi- 
nating excessive increases in cost. The principal 
end-result is low bottom-hole working pressures 
and an unclogged sand face. 

Acidization of new wells, with or without 
shooting, is now common practice; it increases 

rmeability, cleans the sand face, and materially 
increases the potentials of the wells. : 

Casing completely through the productive 
horizons and then selectively gun-perforating the 
jesired zones has become eminently practicable 
through the perfection of the gun-perforating 
methods. Each zone can now be evaluated sep- 
yrately and produced independently of the others. 

There has been much improvement in drilling 
juids. A pure colloidal mud has less penetration 
into the sand and is more easily removed than 
,non-colloidal mud. Oil-muds have been intro- 
duced experimentally, and appear to have wide 

jbilities. Among special muds is a prepared 
ime for cleaning out and drilling-in wells, being 
entirely removable from the face of the sand by 

Cl. 

One technique of squeeze jobs, which are grout- 
ing operations to shut off undesirable water 
horizons or caving formations, has been much 
improved. 

The construction of rotary core barrels has 
heen steadily improved; better coring results, 
especially in Mid-Continent areas, have been 
obtained; better colloidal mud has also increased 
percentage recovery of cores in hazardous areas. 
This improvement in coring practice has resulted 
in much greater accuracy in determinations of 
porosity, oil and water saturation, permeability 
and net sand percentage. Drill stem tests have 
now almost become routine practice in certain 
areas for locating producing horizons and testing 
unknown strata. Electrical logging needs little 
comment. A recent development is the employ- 
ment of temperature records for correlating beds 
and locating cement behind casing. Side-wall 
sampling has been developed as a valuable means 
of checking formation data in the softer beds of 
the Gulf Coast, but is less well adapted to the 
harder formations of the Mid-Continent area. 


TEMPERATURE MEASUREMENTS IN OIL WELLS. 
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—M. Schlumberger, H. G. Doll and A. Perebinos- 
sof, in JOUR. INST. PETROL. TECHNOLOGISTS, vol. 
23 (1937), No. 159, pp. 1-25. 


Continuous temperature measurements in oil 
wells can now be made with an extremely sensi- 
tiverecording thermometer. They can be applied 
to a great number of oil-field problems, both in 
wells in thermal equilibrium and in wells in ther- 
ora and also both in open and in cased 

oles, 

The data on geothermal gradients and their 
variations interest both the regional and local 
geologists. Knowledge of subsurface tempera- 
tures can aid the technologist in problems related 
tomud and cementing. 

Temperature measurements can yield valuable 
corroborative data on the sequence of formations 
ina well, the main data always preferably being 
given by electrical logging. They can be applied 
to location of water, oil- or gas-sands, both in 
drilling and in already tested or produced wells. 
They are invaluable for checking the results of a 
cementing operation. 

The paper presents the principles of the major 
thermometric techniques, and illustrates them 
with some practical examples. In conclusion, 
attention is drawn to the time and care that may 
sometimes be required for optimum results, but 
Practice has already proven that the best local 
operating conditions are very soon determined in 
most regions, thanks to the spirit of cooperation 
existing between the surveyor and the local 
technologists. 

An interesting application of temperature 
measurements in oil wells is locating the height 
to which the cement has risen behind the casing 
after a cementing job. In setting, the cement 
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produces a considerable amount of heat. An 
actual example is illustrated in the accompanying 
figure. 

The top of the cement is clearly seen to be at 
A (easing shoe at C). One will note that there is 
another sharp rise of temperature at B; this is 
due to the fact that the last sacks of cement were 
treated with an accelerator, and the setting and 
heat-emission phenomena are not the same in the 
two portions AB and BC. The temperature run 
thus shows up both interesting points. Finally, 
the rise at D is due to the cement existing both 
inside and outside of the casing just below this 
depth (plugs not yet drilled out). 


NEEDED IMPROVEMENTS IN ROTARY-DRILLING 
EQUIPMENT.—J. E. Brantly, in WORLD PETRO- 
LEUM, vol. 8 (1937), No. 2, pp. 62-66, 86. 


The author, himself an experienced and success- 
ful operator of rotary drilling equipment, is se- 
verely critical of both manufacturers and users of 
rotary-drilling outfits. The general use of the 
rotary method dates back to the old Spindletop 
field on the Gulf Coast about 1900, and except in a 
few particulars, from that day to this there have 
been no radical changes in the general plan of op- 
eration or in the rotary-drilling machines them- 
selves: 

The object of the paper is to particularize the 
points wherein improvement appears not only 
possible, but also highly desirable—even urgent. 
In the matter of steam power-plants for heavy- 
duty rigs a change from the ordinary locomotive- 
type boiler to one embodying the useful features 
of the water-tube boiler combined with a super- 
heating arrangement, should result in a much 
more efficient steam-generating unit. Improve- 
ment in this most important part of the drilling 
rig can and must be made. Another point that 
comes in for criticism is neglect of the obvious 
economy of hot boiler feed water by saving the 
heat of exhaust steam. 

As regards the mud circulating pumps, the di- 
rect acting type now in common use is ideal where 
fuel costs nothing and water is over-abundant, but 
where fuel is costly and water scarce or of poor 
quality it is the most uneconomical piece of ma- 
chinery imaginable. There are now available 
power pumps driven by multi-cylinder variable 
cut-off reciprocating engines which show astound- 
ing reduction in steam consumption. 

Passing from the pumping plant to the der- 
rick floor, the author finds the ordinary hoisting 


engine to be at least fairly satisfactory, but that 
the usual drawworks, even of the most improved 
type, is the maximum of inefficiency and crude- 
ness. As now constructed and operated. these 
drawworks subject the engine to unnecessary 
shock, put excessive strains on the chain drives 
and impose unreasonable and unsafe stresses on 
the drilling or casing line; and the brakes and 
brake linings are in crying need of improvement. 
The remedy is to be sought in gear-driven hoists, 
friction clutches, and brakes with full effective 
braking surfaces. Excuses offered by manufac- 
turers for failure to provide these improvements 
are lame, 

The present rotary table seems a satisfactory 
piece of equipment, but its drive is neither satis- 
factory nor economical. There is a tendency to 
build the table too large, and it is driven by a 
greatly overpowered prime mover, which sub- 
jects the delicate drill pipe to unbearable shock 
and strain. An obvious improvement is the use 
of a properly powered prime mover that will stall 
before subjecting the drill pipe to undue fatigue in 
the event of bit stalls. The situation calls for the 
use of variable cut-off reciprocating engines, or 
electric drive with the proper type of motor. 

Little or no fault is to be found with the Kelleys 
and the drill or bit collars, nor with the quality of 
steel used for the drill tubes, but the V-shaped 
threading of the tool joints is not satisfactory; it 
is in these threaded joints that fatigue breaks oc- 
cur, entailing innumerable and costly fishing jobs; 
the thread form of these joints must be changed. 
Another crying need is a machine capable of feed- 
ing the drill bit into the formation smoothly and 
continuously instead of intermittently. 

Another way to economy is the unitizing of 
drilling rigs to facilitate easy handling. The ad- 
vantage of instrumental records of drilling opera- 
tions is not generally appreciated. In considering 
prime movers other than steam (which is still the 
most satisfactory) the author gives preference to 
the direct current motor fed by Diesel-electric 
generators. Finally, the author considers the 
question: “‘Why all this fuss about improve- 
ments?” The answer is that the oil industry and 
the consuming public need more and cheaper oil 
wells. 


OIL WELL OPERATION 


Water ConTROL IN OIL WELLS BY AIR 
PRESSURE.—F. R. Cozzens, in OIL WEEKLY, 
vol. 84 (1937), No. 5, p. 18. 


Of all known agents fresh water is the most 
destructive to oil-bearing sands. Present de- 
velopments in two Ohio fields demonstrate the 
success of air pressure in controlling the difficulty. 

When fresh water is first noticed in a produc- 
ing oil well the general practice is to remove the 
tubing and rods, and attach a valve-head to the 
easing. Air furnished by a stationary engine- 
driven compressor, usually of 6-cylinder construc- 
tion, is next forced down the hole. When pres- 
sure at the casing head registers 800 to 1,000 
pounds, the valve is opened and allowed to blow- 
off. Of course, both the oil and the water in the 
sand are under the same pressure but the oil, 
being confined in the sand nearer the well is the 
first to return to the pocket or reservoir. Pump- 
ing equipment is then installed, and the accumu- 
lated oil withdrawn. As the oil is pumped from 
the reservoir, the water naturally replaces it. 
However, as great quantities of water were forced 
deeper into the recesses of the sand during the 
period of air pressuring, the amount reaching the 
well is correspondingly less. When its appear- 
ance is again noticed, air pressure is applied a sec- 
ond time and in the same manner. Three to five 
such treatments usually suffice to check the water 
menace in ordinary wells. In many cases wells 
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abandoned for years because of water have been 
brought back into normal production within a 
period of three months. 

Water control, managed by air-pressure is 
proving especially valuable in the re-drilling of 
abandoned territory where surface water has 
crept in from improper plugging of old wells. In 
certain districts it has been possible to force the 
water back to the vicinity of its source where it 
can be readily pumped out. Equity Oil & Gas 
Company recently carried out this process to a 
point on a lease near Chesterhill, Ohio, where an 
accumulated volume of water was blown out of an 
abandoned well by air-pressure, registering 1,000 
pounds. In 2,000-ft. territory in the vicinity of 
Zanesville, Ohio, similar good results are being 
obtained from suction pumps. In the more po- 
rous sands of southern Ohio and West Virginia, 
the general procedure is to force water entirely 
out of the rock into shales underneath by pressure 
of 1,000 to 1,200 pounds. In practically all cases, 
there has been a gradual return of oil as water re- 
ceded, and careful checkups show marked im- 
provement in sand texture and productiveness. 


Corrosion OF STEEL BY OIL WELL WASTE 
WaATERS.—W. F. Rogers and W. A. Shellshear, 
in IND. ENG. CHEM., vol. 29 (1937), No. 2, pp. 
160-166. 


Oil waters of corrosive and non-corrosive types 
were sampled and studied to determine the cause 
of their corrosion rates. The matters looked into 
were concentration of hydrogen ions, quantity of 
neutral soluble salts, hydrogen sulphide, oxygen, 
and ratio of oil to water. It is concluded that 
when oxygen is absent there is no corrosion that 
can be attributed to neutral salts or to hydrogen 
sulphide, regardless of the quantities of these 
substances that may be present. When oxygen 
was purposely added during the tests the rate of 
corrosion was greatly increased. 

The presence of oil tends to mitigate the effects 
of corrosion; when as much as 30 percent of oil 
is present the metal is to some extent protected. 
Corrosion is evenly distributed and of a low pen- 
etration rate, and the protection increases as the 
proportion of oil increases. However, quantities 
of oil below 30 percent do not greatly reduce the 
rate of corrosion by oxygen-bearing waters. 


A Stupy oF OXIDATION OF OIL IN Two AIR- 
AND AIR-GAS REPRESSURING PROJECTS.—T. W. 
Johnson and §S. §. Taylor, in BUREAU OF MINES 
REPORT OF INVESTIGATION, January, 1937. 


In view of the common practice of increasing 
the recovery of oil from partly depleted oil sands 
by injecting into the sand air or a mixture of air 
and gas, the question arises as to the possible 
effect of the oxygen of the air on the crude oil. 

Laboratory experiments have been conducted 
by the Bureau of Mines to determine the effect 
of air on crude oils. In these experiments the 
crude oils were oxidized by the air, and the degree 
of oxidation depended not only upon the chemi- 
cal composition of the crude oil but also upon the 
duration and method of contact between the oil 
and air, the temperature of the fluids and the 
concentration of the oxygen. When the crude 
oils were oxidized the following results and changes 
in the oils were obtained: 

1. Carbon dioxide was produced. 

2. Asphaltic materials and gums insoluble in 
the crude oil were formed. 

3. The acid value of the crude oil was increased. 

4. The surface tension of the crude oil remained 
virtually unchanged. 

5. The interfacial tension between the crude 
oil and water was decreased. 

6. The data obtained by the Bureau of Mines- 
Hempel distillation method showed no appreci- 
= difference between oxidized and unoxidized 
oils. 

Following the laboratory tests a study was 
made of the oxidation of oil in two commercial 
repressuring projects in which air and air-gas 


mixtures were used as the repressuring media. 
One of these projects was in the Martha field, 
Kentucky, the other in the Delaware-Childers 
field, Oklahoma. 

In summarizing the results of observations 
continued for about a year it is noted that in the 
first division of the experiment the gravity of the 
oil from the repressured areas was somewhat 
lower than that of oil from non-repressured wells, 
but it is not clear that repressuring was respon- 
sible. In this part of the experiment the vis- 
cosity of the oil from the repressured area was 
less than that of the oil from the non-repressured 
wells; in the other field there was little or no 
difference. 

However, evidence that oxidation of the oil 
occurs as a result of air repressuring is seen in a 
reduction of the interfacial tension between the 
recovered oil and water; the practical result of 
this reduction of the interfacial tension is a greater 
readiness of the oil to emulsify. On the other 
hand, a Bureau of Mines-Hempel distillation did 
not disclose any definite change in the oil due to 
repressuring or to the different repressuring 
media. 


Borttrom-HoLE FLOowING PREssuREs.—S.F. 
Shaw, in OIL WEEKLY, vol. 84 (1937), No. 5, 
pp. 21-28. 


Bottom-hole pressure and casing size are critical 
factors in determining the yield and the life of an 
oil well. If the casing is small a higher bottom- 
hole pressure is required to force the oil to the 
surface than where the dimensions of the casing 
are more ample. Here is a fact that does not 
seem to be duly appreciated. For example, the 
use of 654 and 7-inch O.D. casing in the Oklahoma 
City field has been disastrous for maintaining pro- 
duction when the wells cease to flow naturally and 
it has become necessary to reduce area by running 
tubing in order to flow the well artificially; whereas 
if larger casing had been used the wells might 
have produced naturally until the reservoir pres- 
sure declined to a comparatively low point. It 
has been shown that in the thick, highly per- 
meable sand of the Oklahoma City field, a differ- 
ential pressure of approximately ten pounds per 
square inch is capable of permitting a production 
of 2,000 bbl. a day, but this is possible only with 
large size casing. 

The same fault of using small diameter casing 
appears in the way of being committed in various 
Gulf Coast fields where depths of 5,000 ft. or 
more are reached. If low permeability sands are 
encountered and reservoir pressures have declined 
below 500 pounds, it will be possible to obtain 
low lifting costs only at low rates of production, 
with the offsetting disadvantage that the wells 
would probably need to be abandoned long before 
a high percentage of ultimate recovery had been 
obtained. 

One advantage of the high rate of production 
permitted by large diameter casing is that op- 
erating costs are much lower when operating at 
high capacity for only a short period each month 
(as under proration) than when operating at re- 
stricted capacity throughout the full month. 
The lease attendants can be transferred from well 
to well, depending on which well is being flowed, 
thus effecting a saving in lease labor as well as in 
compressor plant operation. 


PIPELINES 


Tue BAKERSFIELD—MARTINEZ (CALIF.) PIPE- 
LINE.—F. B. Sims, in PETROLEUM WORLD, vol. 34 
(1937), No. 2, pp. 75-111. 

The superintendent of the Shell Oil Company’s 
pipelines in California here describes the construc- 
tion and operation of the new 312-mile pipeline 
from the Bakersfield oil field to the new Martinez 


refinery. In this system a number of interestin 
engineering designs have been incorporated, Chief 
among which are provisions that make the systen, 
elastic enough to move oils of various grades from 
the lowest to the highest gravities economically 
However, the most viscous oil was the contro). 
ling factor, so the line was designed to operate mog, 
economically under full load when moving th, 
heaviest oils under extreme winter conditions, |) 
order to do this it was necessary to provide a gp. 
called hot oil line. This involved the erection of 
heating equipment at each of the 10 pumping stg. 
tions between the oil field and the refinery, 4 
these stations the oil is passed through 48” , 
20’ tube-length low pressure heaters and a high. 
pressure 26” x 18’ tube-length heater. The ¢,. 
pacity of these heating systems is such that the gj] 
stream may be raised to a temperature of 180 deg, 
F. at a pressure of 800 to 1,000 lbs., the rate of 
flow being 1,200 bbl. per hour. The main pipe. 
line leaving each station is 10 inches in diameter. 
since the oil begins to cool as it leaves the sta. 
tion, the 10-inch line merges into a 12-inch line 
about two-thirds of the distance to the next stg. 
tion. In this manner the losses of temperature 
and the corresponding increase in viscosity as the 
oil travels along and cools are compensated by an 
increased diameter of the conduit. The new line 
parallels an old line of smaller diameter that is 
used as a constant-temperature light oil line. The 
paper describes the various features of the line 
with precise attention to engineering detail. 


New Gas LINE IN PENNSYLVANIA.—J. (. 
Albright, in OIL WEEKLY, vol. 84 (1937), No. 10, 
pp. 35-37. 


An account is given of the construction of a 
new gas line laid down by the People’s Natural 
Gas Co. from Coudersport to New Bethlehem, 
Pa. The line is 103.3 miles long and 1234 inches 
outside diameter. It is designed to transport ap- 
proximately 26,000,000 cu. ft. of gas a day ata 
maximum pressure of 500 lbs. No compressor 
stations are provided, as the wells in the Hebron 
gas field have sufficient rock pressure to transport 
the desired quantity without boosters. 

As a construction job this new line was dis- 
tinguished by the necessity of much excavation in 
rock, requiring the use of about 100 tons of 40 
percent dynamite; machine excavation tools were 
unusable except on top of the flat ridges and along 
the narrow valleys of the creeks and rivers. In- 
stead of carrying the line across the streams on 
trestles or pipeline bridges, the crossings were 
made by laying the pipe below the water. This 
involved the blasting out of the temporarily 
dammed river beds (using sand bags which en- 
closed approximately half the stream). At such 
places the line was arc-welded and laid in a con- 
crete bed, and concrete fill was poured into the 
chiseled cut in the solid rock to imbed the pipe 
firmly and so prevent damage from outside forces. 
Away from the creeks the line was laid bare and 
unprotected, without coating or wrapper of any 
sort—except in spots contaminated by “coal 
blossom’’, or other evidence of the presence of 
injurious chemical. Except for the welded stream 
crossings, the line was made up by using ap- 
proximately 13,700 bolted couplings. 





Procress 1N ELEcTRIC WELDING OF PIPE | 
LINES.—A. F. Davis, in PIPE LINE NEWS, vol. 
(1937), No. 4, pp. 8-10. 

A review of pipeline construction during the 
year 1936 indicates a very decided trend towarl 
use of electric welding in joining the pipe. o 
the total of 3,737 miles of oil, gas and gasoline | 
lines laid during 1936—lines 20 miles or more | 
length and 6 inches or more in diameter—2,6l' | 
miles were electric welded. This indication 0 
the widespread acceptance of electric welding 5 
particularly interesting when it is realized that \ 
the first electrically welded line, over 50 miles # 
length, was laid only slightly more than sevel | 


years ago, in 1929. During that comparatively F 
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short period, over 25,000 miles of line, involving 
re than 1,000,000 joints, have been welded 
electrically. : ae : 

Responsible for this steadily increasing use of 
alectric welding is the inherent simplicity of the 
process and the marked improvement in equip- 
ment and procedures, permitting fast welding 
‘ and consistent production of welds pos- 
sessing physical properties better than those of 
the pipe itself. 

One of the outstanding developments of 1936 
in the electric welding of pipelines is the use of the 
so-called “‘stove-pipe’”’ method. This method, 
in which one joint is laid at a time and welded 
secordingly—all the welds being bellhole or posi- 
tion welds—is particularly applicable when a line 
ig being constructed through rough or muddy 
errain where it is difficult to complete more than 
, mile of line per day. Under the conditions 
tited, the “‘stove-pipe” method is less expensive 
than the usual “‘firing-line”’ method. The reason 
forthe economy is that the use of a lineup crew— 
the function of which on the firing line is to line 
yp the pipe preparatory to welding—is elimi- 
nated. Therefore, the cost of the lineup crew, 
hich averages between $60 and $80 per day, is 

ved. 

M lthough the “‘stove-pipe”’ method is used to 
considerable advantage when employed in electric 
welding of pipe in rough, muddy, swampy coun- 
try, the method employed under generally favor- 
able conditions is the use of plain butt joints on 
straight end pipe. 

Accounting for the steadily increasing use of 
dectric welding in construction of oil and gas lines 
isthe constant improvement, by manufacturers, of 
electric welding machines and equipment. The 
modern pipeline arc welder is as far ahead of its 
predecessor, in performance and economy as it is 
in appearance. The new machine is equipped 
with an entirely new system of arc control which 
permits continuous adjustment of both are heat 
and are penetration in a continuous sequence of 
fine increments. This advanced feature makes 
the are welder simpler and easier to operate than 
ever. 


NATURAL GAS 


Gas PURIFICATION WITH SODIUM PHENOLATE. 
—Anon., in REFINER, vol. 16 (1937), No. 2, pp. 
90-91. 


The first commercial installation of the Kop- 
pers sodium phenolate gas-purification process is 
now in operation at the El Segundo refinery of 
the Standard Oil (Calif.) Co. It is designed for 
treating 13,000,000 cu. ft. of cracked gas a day 
containing 4.5 percent of hydrogen sulphide, 
from which there is produced an average of 85 
tons of sulphuric acid a day. A similar plant 
will be erected by the Atlantic Refining Co. in 
Philadelphia to treat 22,000,000 cu. ft. of refinery 
still gases at 225 lbs. pressure; here also the 
hydrogen sulphide will be converted into sul- 
phurie acid and the purified gas used for polymer- 
ization. 

Sulphur recovered by the sodium phenolate 
Process is in a form readily adaptable to the 
manufacture of sulphuric acid by any of the 
conventional methods. Often there is sufficient 
sulphur in the cracking-still gas generally burned 
under boilers to supply the acid requirements of 
the entire refinery, and at a cost which may be as 
low as 50 percent of contact acid cost. Acid 
plants of modern type used for converting hydro- 
gen sulphide gas into sulphuric acid are simple 
compact units which are practically automatic 
in their operation and require no special type of 
labor and supervision other than the usual refinery 
Personnel, 

_ The purification system consists of an absorp- 
tion stage and an actification stage through which 
the sodium phenolate solution is continuously 
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circulated. This solution has a high carrying 
capacity for hydrogen sulphide, amounting to 
2,000 to 4,000 net grains per gallon. As a result, 
it is necessary to circulate only five to ten gallons 
of solution per thousand cubic feet of gas. The 
low circulation rate contributes to low operating 
expense and the simplicity of equipment required. 


ENCREASING IMPORTANCE OF GASOLINE MAN- 
UFACTURE FROM GASES.—C. O. Willson, in OIL 
& GAS JOUR., vol. 35 (1937), No. 40, pp. 21-22. 


Twenty-five installations for the manufacture 
of gasoline by polymerization of gases are now 
operating or under way, involving expenditure 
in excess of $20,000,000. 

These initial plants will manufacture 25,000 
bbl. daily of high octane gasoline. Possible out- 
put from industry’s available gases, based on 
present development of art, is many times this 
amount. Higher price levels will extend its 
applications. It is significant as a conservation 
measure, as every barrel of polymerized gasoline, 
obtained from gases now used as fuel or wasted, 
reduces crude oil requirements two bbl. 

In this connection, many are coming to con- 
sider all gas in pounds, rather than in cubic feet 
which helps to visualize the possibilities of gas 
when considered as raw material in the produc- 
tion of finished products. For example, the ap- 
proximately 2,200,000,000 m.c.f. output of nat- 
ural gas last year based on an average weight per 
thousand cubic feet is equivalent to more than 
300,000,000 bbl. of liquid petroleum. The bulk 
of natural gas by weight is methane, a refractory 
hydrocarbon, not suitable for the present com- 
mercial polymerization operations, a situation 
which may change later. Other investigations 
have attempted to estimate the quantity of 
butane, propane and other hydrocarbons which 
can be cracked and polymerized, but which are 
now either blown into the air or burned as fuel. 
One report showed that the potential supply of 
polymerized gasoline available from the residue 
gas of several hundred natural gasoline plants 
exceeded the 1,765,722,000 gallons natural gas- 
oline compressed and absorbed from the gas in 
the plant operations. This figure included the 
butane and propane removed from the finished 
gasoline in the stabilizing operations. The ex- 
tension of polymerization to include this raw 
material appears to be largely dependent on the 
working out of plans to collect and transport the 
gases to central points for processing. 


PETROLEUM REFINING 


Hi ypRoGENATION OF COAL AT LIEVIN, FRANCE. 
—Etienne Aubibert, in GENIE CIVIL, vol. 108 
(1936), No. 22, pp. 514-516. 


At the experimental coal hydrogenation plant 
at Lievin (capacity—50 tons of coal a day) the 
coal is finely ground and suspended in a support- 
ing oil; this mixture when warmed up is suffi- 
ciently fluid to be pumped if the proportion of 
coal does not exceed 50 percent. Besides serving 
as a fluid vehicle the oil serves to dissolve the 
principal constituents of the coal (fusain, clairain, 
vitrain) which are supposed to be highly con- 
densed hydrocarbons with molecular weights of 
the order of 100,000, resulting from the polymeri- 
zation of compounds having molecular weights of 
1,000 and relatively low melting points; the theory 
is that these complex coal-compounds are broken 
down by heat, the decomposition products melt, 
and are dissolved in the supporting oil; the solid 
coal is thereby converted into a liquid phase. 
This is important, as catalytic hydrogenation re- 
actions occur only in the liquid or vapor phases, 
and not in the solid phase. When this liquid 
phase has been attained the hydrogenation proc- 
ess in the presence of a catalyzer begins at 450 


deg. C. A part of the supporting oil is always at- 
tacked by the hydrogen under pressure, produc- 
ing, like the coal, gases, gasolines and heavy oils 
that can be returned to the process as supporting 
oil. The process is therefore so regulated that the 
amount of heavy oil formed will be just sufficient 
to continue the process, so that the only materials 
consumed are coal and hydrogen. 

The volatile products obtained by hydrogeniz- 
ing in the liquid phase are separated into fractions 
which are directly usable as gasoline, and a frac- 
tion which yields an additional quantity of 
gasoline when hydrogenated in vapor phase. 

The manufacture of a ton of gasoline consumes 
an average of 1.5 tons of coal and 1,800 cubic 
meters of hydrogen; the energy consumed is about 
640 kilowatt hours. During the process there are 
produced 400 kilograms of gaseous hydrocarbons 
containing 1,000 cubic meters of hydrogen. 
When treated with water vapor these gases can 
furnish about 2,000 cubic meters of hydrogen, 
which is more than is needed in the process. 
This is an important point, as it is unnecessary to 
use outside materials in order to obtain hydrogen, 
the cost of which has a great influence on the cost 
of manufacturing the synthetic gasoline. 

The gasoline obtained by this process consists 
of 12 percent of olefines, 40 to 70 percent of 
aromatic compounds, and 30 to 45 percent of 
saturated hydrocarbons; sulphur is less than 0.1 
percent and the octane number is 60 to 85. 


New C tay FILTRATION METHOD.—J. C. Al- 
bright, in REFINER, vol. 15 (1936), No. 12, pp. 
555-558. 


At the Rouseville refinery of the Pennzoil Co. 
bright stocks and steam refined oils are treated 
with California and Mississippi clays having a 
fineness of 200 mesh. The first step is to make a 
slurry of the clay with a small portion of the oil 
stream; the production of this slurry is continuous, 
a certain weight of clay per minute being de- 
livered in a constant stream to a small mixing 
tank. The clay-oil slurry is then delivered to the 
top of a more or less conventional type of tube 
still where it is mixed with the incoming main 
stream of crude. After passing through the vari- 
ous pipes and headers of the tube still, wherein the 
mixture is processed at a suitable temperature, it 
enters above the seventh tray of a fractionating 
bubble tower, where various fractions are flashed 
from the top and sides. The heavier fractions 
travel to the bottom of the still and the clay and 
reduced crude are delivered to filter presses. 
These presses are in duplicate, and operate on a 
strict time schedule. 

When this system was installed it was expected 
that clay would be deposited on the plates, but no 
such trouble has been encountered; the clay seems 
to remain in complete suspension. The presses 
are opened and closed by hydraulic action. The 
spent clay has found satisfactory use as a road 
surfacing. 


Propuction or ISOPARAFFINS BY THERMAL 
GaAs POLYMERIZATION.—F. E. Frey, in OIL & GAS 
JOUR., vol. 35 (1937), No. 34, pp. 40, 46, 48 and 49. 

Gas polymerization to produce motor fuel is 
now a familiar development and is of interest 
to the natural gasoline industry because of 
the increased volume of gasoline to be obtained 
from natural gas by the conversion of the nor- 
mally gaseous butane, propane, and ethane 
content. Its value to refiners lies in the con- 
version of still gases with consequent increase 
in gasoline yield derived from crude. 

Under suitable conditions it is possible to con- 
vert paraffinic gases such as propane and butane 
into gasoline in a single conversion step, in which 
splitting to produce olefins and polymerization to 
produce gasoline take place at the same time. 
Keith and Ward have described a unitary thermal 
conversion process in which gasoline may be pro- 
duced by heat and pressure treatment in a single 
reaction zone without the presence of a catalyst. 








A typical application will serve as an example. 
Conversion stock is suitably propane and butane, 
which may be extracted from natural gas, or the 
corresponding hydrocarbons extracted from crack- 
ing still gases which contain, in addition to these 
paraffins, some olefins. These extracted gaseous 
hydrocarbons may be handled under sufficient 
pressure to maintain them as liquids at ordinary 
temperatures and they are pumped as liquid to a 
conversion pressure of 1,000 to 3,000 pounds per 
sq. in. The liquid under pressure is then passed 
continuously to a tube coil in a furnace in which it 
is heated to a reaction temperature of 950 deg. to 
1,100 deg. F. and allowed to react to the desired 
degree as it flows through the tube coil. The re- 
acted hydrocarbons are discharged into a frac- 
tionating system and three fractions separated; 
namely, the light gas (largely methane) which is 
discharged; heavier gases consisting mostly of un- 
converted propane and butane, plus some C, 
hydrocarbons, which are recycled to the charge 
pump as liquid, and gasoline. The gasoline 
contains a very small amount of oil heavier than 
gasoline which is removed in the fractionating 
system. 

This, in a general way, is one manner in which 
thermal polymerization is conducted. The re- 
mainder of this paper is devoted to showing how 
the thermal polymerization reactions can produce 
isoparaffins of special design. 

The method used is to make selected mixtures 
of olefins and paraffins in various proportions and 
pass the mixture under about 4,500 lbs. pressure 
through tubes heated to around 950 deg. F. The 
2-2-dimethyl butane, a hexane, was the chief 
paraffin synthesized from ethylene and isobutane, 
with an A.S.T.M. octane number of 94.5 (un- 
leaded). 


ENFLUENCE OF WATER ON BLEACHING OF OILS 
WITH FULLERS’ EARTH.—A. Berczeller and E. 
Erdheim, in PETROLEUM, vol. 33 (1937), No. 4, pp. 
6-8. 

Certain firms dealing in earths for bleaching oils 
have put out prospectuses indicating that, con- 
trary to the general impression, the presence of 
water in the oil facilitates the bleaching process and 
results in a higher degree of decoloration. To 
verify these statements the authors instituted a 
series of investigations on vegetable and mineral 
oils. The results show that the presence of water 
does, in fact, have a favorable influence on bleach- 
ing, particularly in the case of vegetable oils. 
The effect varies greatly, the improvement in 
color ranging from 1.5 to 35.7 percent in compari- 
son with bleaching in the absence of water. Dif- 
ferences are observed in the reaction of the same 
oil to different earths. The amount of added 
water was around 30 to 40 percent, figured on the 
weight of earth taken. 

The results are less decisive in the case of min- 
eral oils (6 to 7 deg. Engler). In the few experi- 
ments with this class of oils here reported the 
decoloration was no better in the presence of 
water, and in most cases was not as complete. 

Such effect as water has in this connection is 
supposed to result from an alteration of the char- 
acter of the coloring material (possibly a hydra- 
tion) with formation of an ionizable color lake 
that is more easily absorbed by the earth. 


Catalytic HYDROGENATION OF JAPANESE 
SHALE OIL.—Y. Kosaka and K. Tanaka, in Jour. 
SOC. CHEM. IND. (JAPAN), vol. 39 (1936), No. 12, 
pp. 475B-478B. 

Fushun shale oil was hydrogenated under 100 
kg/cm? pressure at 385 deg. C. for three hours, 
using various catalyzers, among which oxides of 
nickel, cobalt, molybdenum and ammonium 
molybdate proved the most effective. Combina- 
tion catalyzers consisting of Japanese acid clay (6 
to 10 percent) and sulphur (0.5 percent) along 
with ammonium molybdate (3 to 6 percent) also 
proved effective. The higher the ratio of hydro- 
gen to oil the larger the yield up to a ratio of 


0.045, beyond which the yield increased but 
slowly. The hydrogenated oil obtained in the 
process was mostly light in color and of good qual- 
ity, containing 17 to 18 percent of crystalline paraf- 
fin melting at above 50 deg. C. 


PETROLEUM CHEMISTRY 


Composition oF A YATES GASOLINE.—C. O. 
Tongberg, M. R. Fenske and J. E. Nickels, in 
IND. ENG. CHEM., vol. 29 (1937), No. 1, pp. 70-73. 


Fractional distillation of 45 gallons (170 liters) 
of a Yates straight-run gasoline run in a stand- 
ardized manner yielded considerable information 
regarding its constitution. The gasoline was 
found to differ from other gasolines of paraffin 
type. A study of the fractions obtained showed 
that the gasoline consists mainly of naphthenes 
and branched paraffins. Methylcyclohexane and 
ethyleyclohexane were isolated and identified. 
No normal paraffins were found. Aromatic hydro- 
carbons are present in but negligible amounts below 
157 deg. C. (315 deg. F.). However, certain 
fractions, with a lower refractive index and density 
than other fractions, have higher octane numbers. 


@BTAINING NITROBENZENE FROM GASOLINE. 
—V. Th. Cerchez, in BULL. MATH. PHYS. (Buca- 
rest), vol. 6 (1935), Nos. 1, 2, 3, pp. 151-154. 

Roumanian gasoline frequently contains ap- 
preciable proportions of aromatic hydrocarbons 
(benzene, etc.), which are an important raw 
material for the manufacture of explosives. To 
obtain these hydrocarbons in a pure state would 
require a tedious and expensive fractionation of 
the gasoline, so the idea was broached of treating 
the gasoline directly with nitrating acid (HNO;: 
H,SO;= 1: 1.5) and then removing the nitrated 
products by distillation. The results showed 
that under these circumstances the nitration is 
never complete, as the residual gasoline invariably 
contains a notable proportion of unnitrated 
aromatics. 


THERMAL REACTIONS OF ETHYLENE.—Robert 
E. Burk, Bruce G. Baldwin and C. H. Whitacre, 
in IND. ENG. CHEM., vol. 29 (1937), No. 3, pp. 
326-330. 

Although the field of polymerization has be- 
come of great practical importance not only to 
the petroleum industry but to various other in- 
dustries, no really clear and acceptable explana- 
tion of the mechanism of such reactions has been 
presented. The noncatalytic polymerization of 
ethylene should constitute a particularly simple 
and fundamental contribution to the general 
understanding of polymerization. Yet prior re- 
searches on the subject have been in disagreement 
in important respects. 

The prior work is arranged to show the various 
concepts which have been put forward relative 
to the mechanism of ethylene pyrolysis. They 
are: 

1. Mechanisms involving the primary decom- 
position to carbon. 

2. Mechanisms involving the primary forma- 
tion of acetylene. 

3. Mechanisms providing for the direct poly- 
merization of ethylene to butylene as the primary 
step. 

4. Mechanisms in which butadiene is thought 
to play’an important part in the reactions and in 
some cases thought to be a primary product. 

5. Other investigations where important ob- 
servations were made, such as the prominent 
formation of ethylene, but which were not def- 
inite as to mechanism, or where the primrary 
formation of cyclobutane was thought possible, 
or where a free radical mechanism was assumed. 


Not only have various mechanisms been pry, 
posed for ethylene pyrolysis but the experiment! 
observations are not in agreement. One caus 
for this is no doubt that one or more Primary 
reactions are occurring, different primary reac. 
tions being brought out by varying conditions of 
the investigations. A second possible cause . 
that traces of oxygen catalyze the reactions. 4 
third cause of discrepancies in experimenta] ob. 
servations is faulty analytical procedure, 

The thermal reactions of deoxygenated ethy). 
ene were studied at 625 deg. C. and with varioy, 
addition agents chosen to elucidate the mech. 
anism. These results, together with the yay 
amount of prior work, may be represented by the 
dual mechanism: ; 


, 2C.H, 
i. 2C.H,— C,Hs C,H,+ C,H, 
liquids 
| +H 
Il. C;Hi>C:H.+H,  CyHe+ C2Hy liquids 
C.H.+ C,H, C,H 


I or II may be emphasized by suitable choice of 
conditions. Gaseous paraffins formed in gsmajj 
quantity are accounted for by hydrogenation of 
the corresponding olefin or as thermal decom. 
position products. 


Non-KNock FUELS FROM THE LOWER OLE. 
FINES.—S. F. Birch, F. P. Bim and T. Tait, in 
JOUR SOC. CHEM. IND., vol. 55 (1936), No. 49, pp. 
335-337. 

Primary, secondary and tertiary aliphatic al- 
cohols were treated with sulphuric acid to obtain 
unsaturated compounds that, when subjected to 
catalytic hydrogenation, yielded the correspond- 
ing paraffinic hydrocarbons. The result is a 
series of substances having more or less pro- 
nounced anti-knock properties. Chief among 
these are alpha-isononane with an octane number 
(o.n.) of 98, isodecane (0.n. 94.8), beta-iso nonane 
(o.n. 94), and beta-beta-gamma trimethyl pen- 
tane (o.n. 100.2). 


PETROLEUM PHYSICS 


Errect OF SOLVENT EXTRACTION ON ARO- 
MATICITY OF LUBRICATING OILS.—G. H. von 
Fuchs and A. P. Anderson, in IND. ENG. CHEM., 
vol. 29 (1937), No. 3, pp. 319-325. 

In this paper the term “‘aromaticity” of lubri- 
cation oils refers to their content of the aromatic 
hydrocarbons. The two other classes of con- 
stituents of lubricating oils are the paraffinic and 
the naphthenic hydrocarbons. The difference 
between various types of oils is due not so muci 
to different types of constituents but to variations 
in their relative ratio, some constituents being 
more desirable than others. The aim of solvent 
extraction is to change this ratio, separating the 
less desirable from the desirable constituents by 
physical means. 

Among chemical constituents, the aromatics 
are the least desirable and the ones most generally 
removed on refining; and when an oil is refined the 





improvement is in proportion to the extent to | 


which this removal is effected. The criteria at | 


present used for identification and classification of 
lubricating oils are gravity, viscosity index, vis 
cosity-gravity, viscosity-slope number, refractive 
index, etc. These properties are more or less u- 
related and throw little or no light on the chemical 
constitution of the oil. 
Certain tests are known and used for estimating 
the aromatic content of an oil, such as repeated 
extraction with sulphuric acid or some solvent 
such as furfurol, but such methods are tedious and 
not very accurate. The aniline point method is 
widely used, but it is affected by the naphthenes 
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and the average molecular weight of all the con- 
stituents so that under certain circumstances the 
aniline point test is uncertain and even meaning- 
less. Various more or less serious objections can 
be raised to other methods in current use. 

The authors now come forward with a pro- 
cedure for determining aromatics in oils by a 
specific dispersion method. This method is 
founded on the fact that refractivities for lights 
of different wave-lengths of the saturated (par- 
afinic and naphthenic hydrocarbons) are very 
nearly the same, whereas the presence of the dou- 
ble bonds that characterize the aromatics confers 
on these hydrocarbons higher refractive indices, 
or dispersion. The matter thus becomes one of 
working out a method for measuring the disper- 
sion, for which purpose the authors have con- 
structed a new dispersometer and here describe its 
use. They characterize their method as superior 
to other methods, and vouch for the fact that it is 
invaluable for following the course of solvent re- 
fining of lubricating oils. 

The relation between aromaticity and oil im- 
provement in solvent extraction is demonstrated 
in the two accompanying diagrams, from which it 
may be seen that a direct and nearly straight-line 
relation exists between specific dispersion and 
such oil properties as Indiana oxidation test, 
carbon residue and viscosity index for each in- 
dividual stock. 


DererMINING KINEMATIC VISCOSITY WITH 
TECHNICAL VISCOSIMETERS.—H. Vogel, in OEL 
UND KOHLE, vol. 13 (1937), No. 7, pp. 153-155. 


The author shows that the formula previously 
developed by him for converting technical vis- 
cosimeter degrees into kinematic viscosities holds 
not only for the Engler and the Redwood vis- 
cosimeters but also for the Saybolt viscosimeter; 
the formula thus acquires a general importance. 

For the Saybolt viscosimeter used by the 
A.S.T.M. for setting up its conversion table, and 
also for the apparatus used by McCluer and 
Fenske in their work the formula is 


[3 5 y| 
pm —>_. 6,82 ‘S 


29,3 


in which v is the kinematic viscosity and S the 
observed viscosity in Saybolt seconds. It is 
shown, however, that it is impossible to establish 
a single conversion table for a whole viscosimeter 
type; it is necessary to set up a special table for 
each individual viscosimeter. 
_ For calibrating technical viscosimeters for mak- 
ing measurements in absolute units it is necessary 
to establish two calibration values, the water 
value and the apparatus constant. 

The result of this work is to show that any 
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technical viscosimeter can be used for directly 
determining kinematic viscosities. This makes 
it possible for laboratories, which do not possess 
an apparatus for such direct determinations, to 
calibrate their ordinary instruments so as to give 
the results in absolute units. 


Tue System SuLPHUR DIOXIDE-DECALIN.— 
W. F. Seyer and W. F. Cornett, in IND. ENG. 
CHEM., vol. 29 (1937), No. 1, pp. 91-92. 


One of the most useful refining agents in the 
petroleum industry is sulphur dioxide; hence any 
data concerning solubility relations between 
this liquid and hydrocarbons will be of interest. 
In this paper are given thermal data for the sys- 
tem liquid sulphur dioxide-decalin (this latter sub- 
stance is decahydronapthalene). The critical 
solution temperature is 28.3 deg. C. higher for 
decalin than for cyclohexane. The shape of the 
freezing curve indicates a difference in solubility 
of the two forms of decahydronapthalene. 


BOOKS 


ABSORPTION AND EXTRACTION.—by Thomas 
K. Sherwood. Published 1937 by McGraw-Hill 
Book Co., New York; 278 pp. with 91 figs; $3.50. 

This excellent treatise deals with those aspects 
of chemical engineering that involve the inter- 
phase diffusion of material, phenomena that are 
associated with processes of absorption, extrac- 
tion, drying, humidification and de-humidifica- 
tion. Of these, the first two, absorption and 
extraction, are of major importance in the oil in- 
dustry; they underlie such operations as fractional 
distillation and solvent refining, and it will dis- 
please no petroleum technologist to find that the 
author gives particular attention to engineering 
problems connected with the design and operation 
of equipment for absorption and extraction. 

The subject matter is provided with a solid 
theoretical background which presents the im- 
portant relations derived from the kinetic theory 
and explains their applicability to the interphase 
transfer of materials. Graphical methods for 
design calculations are freely used, and a chapter 
is devoted to the design of absorption equipment 
for multi-component systems; this is a subject of 
decided importance in the petroleum industry, 
and the author enriches it with tables of previ- 
ously unpublished equilibrium data. The prin- 
cipal types of absorption equipment are described, 
and absorption co-efficients for the various sys- 
tems are presented. The final chapter deals with 


the underlying principles of solvent extraction— 
again a matter of importance in oil refining—and 
explains the general methods of calculation em- 
ployed both for three-component systems and for 
the solvent refining of lubricating oils. 

It is a book for the petroleum engineer to have 
and to use. 


PETROLEUM SUBSTITUTES 


Liquip FUELS BY THE PoTT-BROCHE PROCESS. 
—M. F., in REV, PETROLIFERE, 1937, No. 723, pp. 
241-242. 

It has lately been announced that a new process 
for obtaining liquid fuels from bituminous or fusi- 
ble coals has been put in operation by a German 
corporation capitalized at 22,400,000 reichsmarks. 
This process is the invention of A. Pott and H. 
Broche; it differs from the previous methods of 
hydrogenizing coal in that the operation is con- 
ducted in two or more stages instead of one. 

The first stage consists in separating the work- 
able portions of the coal from the inactive portions 
(ash, etc.) This is accomplished by treating the 
coal under pressure with appropriate solvents, 
preferably tetraline or phenol, having boiling 
points above 100 deg. C. Under the influence of 
heat, pressure and the action of the solvent the 
coal is largely ‘‘solubilized”’, so that above 70 
percent of its weight is obtained as a liquid phase. 
The unsolubilized materials are then removed by 
filtration or centrifugaling. An important point 
in this connection is that coals contain a variety 
of substances, some of which are more readily 
destroyed by heat than others. In one form of 
the Pott-Broche process, therefore, the first or 
solubilizing process is carried out in stages de- 
signed to make progressive fractional separations 
of the different groups of constituents. With this 
idea in view the temperature of the first extrac- 
tion is 320 deg. C. The unsolubilized residue 
from this extraction is then treated with a fresh 
portion of solvent at a higher temperature (350 
deg. C.), while the liquid portion of the first ex- 
traction is used to digest a fresh portion of coal at 
320 deg. A third extraction is made at 380 deg. 
C. and a fourth at 400 deg. This whole extrac- 
tion process is therefore conducted on the familiar 
counter-current principle used in many other 
chemical processes. 

The end result of the extraction is a pitch-like 
substance free from solid or inert constituents; 
after removal of the solvent this pitch melts at 
about 100 deg. C., so that it can be converted by 
heat into a liquid that is well adapted to the sec- 
ond, or hydrogenation, stage of the process. The 
hydrogenation is accomplished under appropriate 
conditions of temperature, and with a suitable 
catalyst, these two factors being combined so as 
to result in the greatest proportion of low boiling 
hydrocarbons. A preferred catalyst is one that 
will act as a “‘dissociant’’, tending to break up 
large molecules into small ones; still better is a 
catalyst that will combine dissociation with hy- 
drogenation. This requirement rules out molyb- 
denum, which has been favored in some coal 
hydrogenizing processes, but magnesium chloride, 
ferric chloride and copper chloride have given 
good results. 

It has also been found advantageous to effect 
the hydrogenizing in two stages, first a hydrogena- 
tion stage at moderate temperatures, using a 
catalyzer—the action of which is principally the 
addition of hydrogen to unsaturated compounds; 
the products of this stage are largely high-boiling 
hydrocarbons. Then these products are sub- 
jected at higher temperatures to the action of 
“dissociation” catalyzers to produce low-boiling 
substances (catalytic cracking). For hydrogeniz- 
ing purposes it is possible to use a gas containing 
less than 80 percent of hydrogen, even coke fur- 
nace gas and illuminating gas. In this way the 
extract is made to furnish about half its weight 
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in light-boiling liquid fuels; 1,000 kilograms of 
coal yield from 700 to 900 kilograms of extract. 
At this writing it appears certain that the Pott- 
Broche process will cause present methods of coal 
hydrogenation to be extensively modified. 


Future oF ALCOHOL ADMIXTURE IN GER- 
MANY.—Oskar Tokayer, in PETROLEUM PRESS 
SERVICE, vol. 4 (1937), No. 8, pp. 89-90. 

The policy of enforced mixing of alcohol with 
gasoline, which was adopted by Germany as an 
aid to potato farmers, is now facing some hard 
facts. As is well known, Germany is struggling 
with underproduction of food crops on the one 
hand, and on the other with a shortage of foreign 
exchange with which to finance imports of food 
materials. Under such circumstances, the diver- 
sion of large quantities of an essential food crop to 
non-food purposes has become a social-economic 
absurdity. It is now announced that the produc- 
tion of alcohol from potatoes is to be radically 
restricted; food will no longer be “‘degraded to a 
fuel”. Many of the hundreds of potato distil- 
leries must discontinue operations. In propor- 
tion as ethyl alcohol recedes from the picture the 
producers of methanol, which is mostly a product 
of coal hydrogenation, are aiming at increasing 
their sales for motor fuel purposes, while the 
young industry of alcohol distillation from wood 
is also trying to enlarge its market. These two 
interests, therefore, will try their utmost to en- 
sure that the 10 percent admixture is maintained 
in full, in spite of the fact that the measure was 
originally introduced for the express purpose of 
assisting potato growers. From being a subsidy 
for German agriculture, compulsory admixture, 
if continued, will thus become in due course a 
subsidy for the German methanol producers, 
to whom it means a price and sales guarantee 
which they would not otherwise have. 


PETROLEUM ECONOMICS 


LusricaTING OIL MARKETS AND TRADE 
REVIVAL.—Oskar Tokayer, in PETROLEUM PRESS 
SERVICE, vol. 4 (1937), No. 7, pp. 73-76. 


Last year saw a marked improvement in the 
lubricating oil business. Output and demand 
continued to rise, and world market quotations 
registered some recovery. In this field the oil 
industry is shaking off the adverse effects of the 
crisis, though it has not yet succeeded in reaching 
the peak of pre-depression times in either produc- 
tion, demand or proceeds. 

Sales of lubricating oils naturally suffered more 
during the crisis in those industries and traffic 
enterprises which were badly hit than in those 
which were less sensitive to economic changes. 
Similarly, recovery in demand has been most 
marked in those spheres where industrial revival 
has been strongest. On the whole it can be said 
that the decrease in demand for lubricating oils 
during the period of economic depression was 
much more pronounced than the recovery brought 
about by the subsequent trade revival. 

This statement may seem at first somewhat 
astonishing. In 1936 industrial world produc- 
tion nearly reached its pre-crisis level, and in 
many countries considerably surpassed it. Mo- 
tor transport exceeds all previous dimensions, 
world shipping has experienced a revival, and air 
traffic has developed by leaps and bounds. If 
one further takes into consideration that during 
the past few years numerous new industries have 
come into existence and that re-armament pro- 
grammes have in many countries resulted in an 
increase in industrial activity, it would be reason- 
able to suppose that the demand for lubricants 
would have increased to an extent corresponding 
to the expansion of industrial production and the 
revival in all branches of traffic. This, however, 


is not the case. World consumption of lubricants 
during 1936 was appreciably below that of 1929. 

The fact that lubricating oils did not participate 
fully in the general increase in the demand for oil 
products may be explained primarily by greater 
economy in consumption, due largely to the im- 
provement in lubricating oil qualities. In con- 
nection with technical advance in machinery and 
motor engine design, the question of economy in 
the use of lubricating oil has always been an im- 
portant consideration, and the oil industry has 
endeavored, not only to comply with the demands 
of the technicians, but to improve the quality of 
its lubricants by adopting new and improved 
working processes. Each improvement in qual- 
ity means increased economy in consumption, 
and the progress which has been found possible 
in this direction can be seen from the fact that 
whereas in America a few years ago the propor- 
tion of lubricating oil to gasoline consumption in 
motor vehicles was 6 percent, to-day the propor- 
tion is only 1.5 percent, and one may fairly 
assume that there are numerous other industries 
in which a similar economy has been possible. 


Tue AMERICAN PETROLEUM INDUSTRY.— 
Joseph E. Pogue, in BULL. AMER. ASSOC. PETROL. 
GEOLOGISTS, vol. 21 (1937), No. 2, pp. 149-196. 


The petroleum industry is marked by two 
features which, while not lacking in other indus- 
tries, are nevertheless not so thoroughly developed 
elsewhere. These special characteristics are: a 
vertical structure that involves an integration of 
activities from the raw material to the ultimate 
consumer; and the presence of an essential func- 
tion, discovery, that must operate far in advance 
of the production of the raw material. The 
petroleum industry, therefore, rests upon the 
coérdinated operation of five sequential fields 
of activity—search, production, transportation, 
manufacturing, and distribution—each unique 
and specialized, and all directed and adjusted by 
the economic forces that surround this complex of 
activities. The petroleum industry in the United 
States is also distinguished from this field of enter- 
prise in most other countries by the prevalence 
of oil fields of subdivided ownership: this circum- 
stance gives rise to an uneconomic phase of inter- 
lease competition which constitutes a handicap 
that the industry has not yet eradicated. 

The purpose of the paper is to attempt to set 
forth the economic forces that activate the Amer- 
ican petroleum industry, to appraise their 
effectiveness and limitations, and to outline the 
functional changes that are taking place in this 
field of enterprise. 

The author goes on to say that the oil business 
in the United States is the first great industry to 
develop a new method of conducting its business, 
having altered the design of its economic struc- 
ture in order to make the enterprise more sus- 
ceptible to regulation by the ordinary laws of 
economics and to free it from the disturbing in- 
fluences of the unchecked operation of the rule of 
capture. The industry is experimenting with 
a new economic form. The further evolution of 
proration will afford a fascinating case history of 
an effort by competitive enterprise, with our 
existing legal background, to find a practical solu- 
tion for a complicated problem of unique char- 
acter. Much progress has already been regis- 
tered toward a workable answer. The under- 
taking deserves the interested attention of all 
concerned. 

(Note.—In comparison with the world-wide 
sugar business, the oil industry has still a long 
way to go toward integration and proration. 
Ed.) 


SmupcE OIL For Citrus GROvEs.—Anon., in 
PETROLEUM WORLD, vol. 34 (1937), No. 2, pp. 
38-39. 

The winter of 1937 in southern California made 
a record as the coldest in 25 years and is remark- 


able for the vast quantities of smudge oj] burned 
in an effort to circumvent extensive frost dama 
to the local citrus groves. During the Period of 
threatened frost it is stated that the number of 
orchard heaters in operation was no less thay 
19,000,000. This may or may not be an eXag. 
geration but the extent of the operations is ingj. 
cated by the fact the smudge blotted out the light 
of the sun over an area of hundreds of square 
miles, requiring extensive measures to Protect 
household effects and merchandise against dam- 
agefromsoot. Shipments of oil to the threateneg 
districts at one time averaged more than 700 tank 
cars daily. One major oil company alone js said 
to have supplied more than 25,000,000 gallons ty 
the fruit growers. Facilities for truck distriby. 
tion were severely taxed. 

As a result of this year’s experience it is ex. 
pected that there will be a great increase of ojj 
storage facilities on the fruit ranches. The pres. 
ent standard grade of smudge oil is somewhat 
expensive, and experiments have been made with 
a view of supplanting it with butane. Transport 
and storage of butane involve hazards with which 
growers are not very familiar, but trials so fay 
made indicate that better results at less cost are 
obtained. 


STABILIZATION OF IRAQ CRUDE OIL BEForE 
PiPiNG.—Anon., WORLD PETROLEUM, vol. 8 (1937), 
No. 2, pp. 67-72. 


This paper is an official release of the Iraq Pe. 
troleum Co. It gives a fairly detailed account of 
the new stabilization plant at Kirkuk, in which 
the crude oil of this field is treated before starting 
on the long journey through the double pipeline to 
Tripoli and Haifa on the Mediterranean coast, 
The plant is unique in that it appears to be the 
only case where the crude is first treated to remove 
condensible hydrocarbons which are later re 
turned to the topped crude for the pipeline trans- 
port. The crude oil therefore arrives at the 
pipeline terminal free from dissolved methane and 
ethane, but with practically all the propane and 
butane; the elimination of hydrogen sulphide is 
also practically complete. As a result, the re 
fineries receiving Iraq crude obtain an oil richer 
in valuable light fractions and one that is less liable 
to cause corrosion of plant or equipment, or to 
occasion pollution of the atmosphere. 

The plant consists of two units with a third 
as stand-by, each capable of handling 40,000 
bbl. a day. The stabilization is effected in two 
stages. The undesirable constituents (methane, 
ethane, hydrogen sulphide, etc.) are eliminated 
in the first stage, and there is effected a light 
topping of the crude and a partial fractionation 
of the light distillates; the second stage fraction- 
ates the light distillate and the vent gas from the 
first stage. The topped crude from the first 
stage and the stabilized light distillate are then 
blended together for delivery to the pipeline. 


GENERAL 


Boiter FEED WATER LEVEL CONTROL.— 
J. A. Campbell, in REFINER, vol. 16 (1937), No.2, 
pp. 60-65. 

In view of the inconveniences of fluctuating 
water-level in steam boilers used in various oper 
tions in the petroleum industry, the author has 
developed a new mechanism that can be adjusted 
to maintain the water level within a variation 0! 
one-half inch. Wet steam for distillation pur 
poses is avoided. Besides its use in boiler-feed 
regulation the device is being successfully used for 
discharging condensed steam from evaporator 
and stabilizer reboilers. The condensate is dis 
charged at a rate equal to that of formation a0 
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no steam blows through. It can also be used for 
jiquid-level control in any location where there is 
shot gaseous component above the liquid capable 
of heating the upper end of the working tube. It 
js especially suitable for maintaining a level in 
stabilizers and reboilers. In one form it is applied 
to the control of the gas fire under a small retort 
in a continuous oil re-conditioning plant. 


Pivuc-BAeK WoRK More EFFECTIVE WITH 
New CEMENTS.—Mitchell Tucker, in OIL & GAS 
jour., vol. 35 (1937), No. 40, pp. 51-52. 


The fact that daily salt-water production in the 
fast Texas field is steadily increasing has pre- 
gnted the operators in that field with three 
alternatives: (1) reduce oil allowables in propor- 
tion to the increasing water withdrawal, (2) re- 
tun a volume of water to the sand equal to the 
daily water withdrawal, or (3) reduce the daily 
salt-water production or at least check its steady 
increase. Obviously, the first alternative is 
highly undesirable, the second involves negotia- 
tion and cooperative experimental work and 
promises no immediate relief; as regards the 
third, a sufficient number of experimental jobs 
has been completed to indicate that highly suc- 
cessful results can be expected from plug-back or 
“squeeze’”’ work, when properly applied in a 
well that has even a very thin section of saturated 
sand above the water oil contact. In such cases 
acement retainer is placed at the desired point 
and cement applied under pressures of up to 
4,000 Ibs. to force the cement into the formation 
and thus shut out the water, the retainer being 
subsequently removed and the well cleaned as 
usual. The novelty of the method consists not 
so much in the plugging-back operation, which is 
familiar enough, but in the use of the newer 
cements that have physical properties particu- 
larly suitable for this type of work. 

By reason of their high degree of grain fineness, 
and gel-like consistency, these oil-well cements do 
not separate out from their water; a retarded 
setting action is afforded to permit longer pump- 
ing times, with greater pump ability, at higher 
pressures; and a deeper channeling or penetration 
of the cement into the formation is assured. 

A cement slurry of from 14 to 16 lbs. per gallon 
is pumpable with these cements without sacrifice 
of other desirable properties, and the contamina- 
tion with either mud or water is negligible. 


Gas-O1L RaTIo AS A FACTOR IN ALLOCATING 
PRODUCTION.—Mitchell Tucker, in OIL & GAS 
jour., vol. 35 (1937), No. 40, pp. 27-28. 


The Rodessa field has provided the industry 
with a very excellent example of how the injection 
ofa proper gas-oil ratio factor in the allocation of 
production will result in conservation of natural 
gas and reservoir energy. 

Afew months ago, while the allowables for that 
feld were upon a per-well basis, the daily gas 
wastage at Rodessa was estimated above 600,- 
000,000 ft., or half the daily domestic consump- 
tion of the United States. On January 1, 1937, 
the field allowable was reallocated upon a 50 
Percent acreage and 50 percent bottom-hole 
Pressure basis, with a gas limit factor of 2,000 ft. 
of gas to one bbl. of oil. In this same order all 
vells termed “‘gas-distillate wells” were reclassi- 
fied as gas wells. As a result, the gas withdrawal 
has been reduced about 90 percent, and the 
Wastage to practically nothing. 

The rule applied by Section VII of the Louisi- 
ana Dept. of Conservation Order No. 7 to the 

luisiana side of the field reads as follows: 

The gas-oil ratio of each oil well shall be kept 
as low as possible, but in no event shall an oil well 
be permitted to produce gas in excess of 2,000 ft. 
per barrel of oil produced, provided, however, 
that if any well which, by reason of its location or 
manner of completion, produces oil with a gas-oil 
tatio in excess of that authorized, same shall be 
allowed to produce daily a total volume of gas 
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equivalent to the volume obtained by multiply- 
ing the daily oil allowable of said well, (base 
allowable), provided the resultant gas-oil ratio 
does not exceed that prescribed in Section XIV.” 

This latter section provides for the reclassifica- 
tion of all wells as gas wells that waste, burn, or 
blow into the air an amount of gas of more value 
at $0.03 per thousand ft. than the market value of 
the oil recovered. The order further provides for 
monthly gas-oil ratio tests on wells having ratios 
in excess of 2,000 ft. per barrel. 

The Texas order, included in the Oil and Gas 
Docket No. 120, was essentially the same and 
reads as follows: 

“Any well producing with a gas-oil ratio in 
excess of 2,000 to 1 shall be allowed to produce 
daily only a total volume of gas equivalent to the 
volume obtained by multiplying the daily base 
oil allowable (50 percent acreage and 50 percent 
B.H.P.) of said well by 2,000 ft. This amount of 
gas will be known as ‘gas limit’ for oil wells.” 


Ree.ativE IMPORTANCE OF SOURCES OF 
PowER.—Dorsey Hager, in OIL WEEKLY, vol. 
84 (1937), No. 9, p. 18. 

It is interesting to note the total energy units 
furnished by petroleum, natural gas and natural 
gasoline compared to coal and to water power. 
This information is shown in a table where all 
figures have been recast in oil equivalents. The 
data presented are for the year 1935. 

Some changes have taken place since the 1934 
analysis, notably the increase in water power 
from 2.3 to 3.1 percent, and natural gas from 9.6 
to 10.8 percent. Both coal and crude oil were 
off slightly in power energy. The proportion of 
coal dropped 1.1 percent and crude oil one per- 
cent. Crude oil produces 34.2 percent of all 
energy in the United States. However, natural 
gas, natural gasoline and crude oil combined total 
increased during the year from 46.1 to 46.4 per- 
cent, as compared with a decrease from 53.9 
to 53.6 for coal and water power. 

Another table presents the changes in energy 
by these products over a 15-year period. Coal 
alone of all the sources of energy has decreased 
17 percent. How long petroleum can continue 
to increase is problematical. It is scarcely likely 
that it will increase over 15 to 20 percent more. 
Water power, natural gas and natural gasoline 
can readily double in another 15 years. Coal 
will probably swing back in time to become a still 
important source of energy, but how long it will 
be before that occurs is not known. 

The largest percentage increase has been made 
by natural gasoline, which in 1935 amounted to 
272 percent more than in 1921. Natural gasoline 
production in 1921 was 10,710,000 bbl. and was 
40,000,000 bbl. in 1935, an increase of 29,300,000 
bbl. In connection with this big increase it is 
interesting that it still accounts for only 1.4 
percent of the total energy units produced in the 
United States. The second largest percent in- 
crease has been registered by natural gas, which 
is up 135 percent in the 15-year period. Water 
power ranks third with a jump of 130 percent, and 
crude oil is next with a 115-percent increase. 

The three petroleum industry energy sources 
have increased their production a total of 522 
percent during the 15-year period, or an average 
of 174 percent each, against the average of 7.3 
for its competitors, coal and water power. 


ActTIVE CARBON IN THE MINERAL OIL INDUs- 
TRY.—Erwin Reisemann, in OEL UND KOHLE, vol. 
13 (1937), No. 5, pp. 107-112. 


Activated carbon is used in the mineral oil 
industry as a decolorizer and as an adsorbent 
for hydrocarbons that are mostly in a gaseous 
form at ordinary temperatures. Its use for either 
of these purposes in the United States is not very 
extensive for various reasons. In the first place, 
the cheaper grades of oil products can be satis- 
factorily treated with ordinary fullers’ earth. In 
the second place, the adsorption of light hydro- 


carbons (as in the treatment of casing-head gas) 
involves a somewhat bothersome cycle of adsorp- 
tion, steam treatment and redrying the carbon. 
For this reason the Americans prefer compressing 
and “‘washing” the gas with an absorbing oil, 
which it seems does not recover all possible value. 
In Germany it is imperative, from the national 
economic standpoint, to recover the entire quan- 
tity of condensible hydrocarbons present in the 
native petroleum, and this is now being most suc- 
cessfully accomplished by means of activated 
carbon; very efficient plants and processes have 
been devised for the purpose. Carbon adsorbents 
are also being used for recovering gasoline from 
waste tank and refinery gases. For this use it is 
first necessary to remove hydrogen sulphide from 
the gas, otherwise the carbon will become clogged 
with free sulphur. In treating gases with carbon 
it is also necessary to take into account the pos- 
sible presence of components that have a tend- 
ency to polymerize to substances that would close 
the pores of the adsorbent. 

In proportion as the Fischer-Tropsch process 
for obtaining gasoline by hydrogenation processes 
has developed, there has arisen the problem of 
treating the large volume of hydrocarbon gases 
that are formed in such processes. For this pur- 
pose the ‘“‘Supersorbon”’ process, using activated 
carbon as the adsorbent, has been conspicuously 
successful. 


@ricin or HyprRoGEN SULPHIDE IN OIL 
WELLS.—T. L. Ginsburg, in PETROLEUM, vol. 
33 (1937), No. 1, pp. 7-12. 


The author was present at the outbreak of a 
gusher in the North-Caucasus. First the column 
of mud in the hole was thrown out, followed by 
gas and then oil; after two days water appeared 
with the oil. At each of these stages samples of 
mud, oil and water were taken and subjected to 
microbiological examination. The mud _ con- 
tained the organisms common to the river water 
used in drilling, but contained none of the Micro- 
spira group. However, this group was found in 
the oil and the connate water, from which the 
conclusion is drawn that these organisms were 
native to the oil horizons and were not derived 
from any surface source. 

These Microspira are sulphate-reducing or- 
ganisms, and their activity is held to account for 
the practically complete absence of sulphates from 
oil field waters and the presence of hydrogen 
sulphide and sulphur compounds in the crude 
petroleum. 


Review or DEVELOPMENTS AT KETTLEMAN 
HILuts.—R. E. Collom and C. P. Watson, before 
Amer. Inst. Mining Metallurgical Engineers, 
New York, February, 1937. 


The authors desire to emphasize the following 
facts and considerations: 

(1) Subsurface pressure is dropping at an alarm- 
ing rate. 

(2) Pressure maintenance is essential to facili- 
tate the flow of oil to wells. 

(3) Loss of pressure not only affects the motive 
force but results in increased viscosity and re- 
sistance to flow. 

(4) Pressure loss is largely due to excessive 
gas production. 

(5) Low ratios are attainable. 

(6) Pressure maintenance will result in higher 
recovery of oil. 

Practically, the authors believe that unit opera- 
tion is not the complete answer to proper oil-field 
development and production. The “rule of 
capture” is not alaw. It is a shield rather than 
asword. Unfortunately, it is used as the shield 
of greed; the antithesis of cooperative effort. 
When it is finally recognized that the energy of a 
pool as well as its valuable contents are the com- 
mon property of all and that no single individual 
may so use his property as to injure his neighbor, 
then, perhaps, relief may be found in the courts for 
such a situation as is here shown to exist. 














SPAIN’S PETROLEUM 
MONOPOLY 


(Continued from page 45) 


line. In the nationalistic territories it is 
supervised by special committees. During 
the first days of the revolution practically 
all motor cars, trucks, omnibuses, and even 
motorcycles were confiscated for military 
purposes. As would be expected, rough and 
careless treatment by inexperienced drivers 
has long since made most of them unfit for 
use. Owing to the emergency conditions 
brought on by the war, property and civil 
rights of individuals are given scant con- 
sideration. With few exceptions, cars were 
not returned to their owners after the con- 
fusion of the first days of the revolution even 
in the fascist territory. In general, a doctor 
may keep his car if he works for the authori- 
ties, but hardly just for his private practice. 
Diplomats from other countries, of course, 
have been allowed to retain their cars. The 
other cases where cars have not been confis- 
cated, both on the red and white sides, are 
rare exceptions. 

It is difficult for the red forces to obtain 
sufficient quantities of petroleum products 
because the nationalists more or less control 
the sea. The nationalists, though, while 
controlling the refinery on the Canary Is- 
lands, have not enough money to buy pe- 
troleum. Gasoline is therefore very scarce 
and it would be absolutely useless to try to 
buy it without a special permit granted by 
the authorities, and then only a small quan- 
tity at a time is allotted. In the event an 
owner renders some useful service with his 
car, the authorities provide gasoline and oil 
free of charge. 

What is likely to be the fate of the mon- 
opoly in the event of the success of either 
party in the present conflict? It is quite 
evident that maintaining the monopoly 
would only be a waste of money. Gasoline 
distribution on a sound economic basis re- 
quires more than Spain was capable of pro- 
ducing even before the revolution. And 
now that so many of the financial and sci- 
entific leaders have been killed, the situation 
would be only aggravated. 

It seems certain that at the end of the war 
the country will revert to private operation— 
but perhaps not to free competition. After 
the finish of the war the government, either 
red or white, will be in urgent need of money. 
It is quite possible that, for a considerable 
sum in cash, the monopoly concessions will be 
offered to one of the large oil companies. 
But then the question arises as to whether 
any of these companies would consider them- 
selves wise to make such an investment, 
which might be lost in case of new political 
disturbances. 

The petroleum monopoly in Spain was 
established under extremely favorable con- 
ditions, but this could not save it from being 
a first-class fiasco. Spain may be excused for 
its mistake, however, since the monopoly 


there was the first in history. It had not 
yet been proved how difficult it would be to 
realize the golden dreams of its promoters. 
In spite of all this there are other states 
which still entertain hopes of obtaining in- 
creased revenues from a petroleum monopoly. 
Spain’s experience can hardly be said to 
provide much encouragement for the ulti- 
mate success of such a venture. 


AMERICAN OILMEN TO 
WORLD CONGRESS 


Interest in the Second World Petroleum 
Congress to be held in Paris June 14 to 19 
this year is growing in the United States. 
J. Garfield Buell has been appointed chair- 
man of a committee of Mid Continent oil- 
men who will journey to Paris on the French 
Liner, NORMANDIE, sailing from New York 
June 2nd to attend the Congress. This 
group will present an invitation to hold the 
Third World Petroleum Congress in Tulsa, 
Oklahoma. It will be remembered that the 
First World Petroleum Congress was held 
in London in 1933. Dr. Charles K. Francis 
has been appointed representative of the 
International Petroleum Exposition to the 
Paris Congress. The international Petro- 
leum Exposition is an organization that 
stages an exhibition of petroleum equipment 
every two years in Tulsa. As mentioned in 
the March issue of WORLD PETROLEUM, Dr. 
Gustav Egloff will be joined by a number of 
distinguished petroleum engineers when he 
sails for Paris on June 2. Dr. Egloff has 
been invited to arrange the refining pro- 
gramme for the Congress. 


$200,000 COMPETITION 


@nz or the largest scientific awards ever 
established has just been announced by 
The James F. Lincoln Are Welding Founda. 
tion, Cleveland, Ohio. 

In a nationwide contest open to engineers 
technicians, designers and skilled workers 
who make any use of iron or steel in many. 
facture or construction, a total of $200,009 
will be distributed by the Foundation through 
446 prizes for technical papers. The principal 
winner of the competition will receive not 
less than $13,700, and substantial awards are 
provided for winning papers from eleven 
industrial fields. 

The competition, which calls for studies on 
the application of arc welding to the design 
and construction of machinery, structures or 
buildings, will be conducted under the direc. 
tion of Dr. E. E. Dreese, head of the de. 
partment of Electrical Engineering at the 
Ohio State University. 

Contestants, it was announced, must have 
their papers filed, in duplicate, with A. F. 
Davis, Secretary of the Foundation, P. 0. 
Box 5728, Cleveland, Ohio, not later than 
June 1, 1938. 


Tora. British petroleum imports for 
February, 1937, amounted to 6,029,000 bbl, 
of which 5,397,000 bbl. were refined prod- 
ucts. Total imports for the first two months 
of 1937 were 12,366,000 bbl. against 12,- 
386,000 bbl. for the corresponding period of 
1936. Crude imports for the first two 
months of this year were 2,092,000 bbl. 
against 2,334,000 bbl. in 1936. 


GULF EXPORT PRICES FOR MAJOR OIL PRODUCTS 


Products Cents per Gallon 
Feb. 17 Feb. 24 Mar. 3 Mar. 10 
Gasoline: U.S, Mater. ccccccccccccccccccccccccccscccocs 5%, 556 5%, 55, 
GE Ee ccc ccnccccnccéccccecvccoovess 6 6 6 6 
NING. s6socacsescscccvcasscivece 5% 5% 5% 5% 
IN 0.64.60 ccncevesicseecesvsees 6% 6% 61% 6% 
Aviation Gasoline: 73 Octane & above..........esceceeeeeeeeeeee 10 10 10 10 
(Tank-car f.0.b. Ref.) 
Kerosene: 66 doh n0 sek hi00innsseseddsieseesceoe 5% 5% 5% 5¥% 
BOG) Dic cveccccccccccccccccccocccceccesce 5% 514 5% 5% 
OE EOE ROT 5 5 5 5 
Gas Oil: a iii ccs ccaccseaasiaseense 3% 3% 3% 3% 
SE 4 4 4 4 
Fuel Oil: ein © Bas Gat GEE Ds coc ci cscviesccesecese $1.00 $1.00 $1.00 $1.00 
Rc cccctesnasasiesacakneneee 95 95 95 95 
PIs werecdsetecsosssceuscecune 1.65 1.65 1.65 1.65 
Lubricating Oil: Bright Stock No. 8..........-sceeeeeeeeeceeees 29/4 291% 301% 30% 
(New York Export Bright Stock No. 61/9.......5cccccccececcceeeee 29 29 30 30 
Market) ee I neice tscaticesdccssuctcscusecasnes 241, 24 24 244 
I, 6..c ve ckeeeernereceebeckeedes 22 22 22 22% 
ER ae a nes 23% 23% 24 24 
ey nee emery e 240 24q 2414 24%, 
a 60-6 0.00-000550500 0s 05b50006edneen 2514 25% 26 26 
PN, Dienesccnccucnckcstccneeneetes 30 30 30 30 
kor ccnweskenensewsmeceses 26% 2612 261% 26% 
So. Texas: RS 6 in cpu nendwneeweseneuwd % 1% %, 1% 
RE eR Na oles toes camtisted 831/ 8% 83, 8% 
eee 8%, 8%, 8%, 85/4 
I 5S cnicneverennceucectacpaaentauas 1% 1% 1% Te 
bb 6046d6b0bseeRReSECesbEsetees 83, 83/4 8%, 8% 
GE ccccccccccescevcsscosesooocccess 9 9 9 9 
Crude Oil: East Texas crude delivered at Gulf port for export 
i 6666060600000 400600000666084600800 $1.45 $1.45 $1.52 $1.52 
Venezuela crude (per bbl.)...........-.eceeeeee 1.05 1.05 1.05 1.05 
po rere .90 .90 .90 .90 
Panuco crude (per bbl.)..............eeeceeeeee 1.10 1.10 1.10 1.25 
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Official Figures for Soviet Oil Operations 





Crude conversion: 


Txoucu Soviet oil operators made every 
dort to check and repair damage done to 
the fields by the storms which raged over 
the fields in January, they were not able to 
acomplish much because new storms and 
blizzards set in at the beginning of February. 
Adverse weather has retarded repair opera- 
tins not only in the oil fields but in other 
industries as well. 

The oil fields of Baku, where vigorous 
measures were taken to clear away the de- 
sruction of the January storms, were once 
more harassed by storms and blizzards in 
february which disrupted almost all com- 
pression installations as well as a large 
umber of wells operated by deep pumping. 
At the end of February more than 200 wells 
of those that were affected by the January 
sorms were still out of order, in addition 
to the many wells which are chronically 
wtof order. The intensity of the February 
storm was so great that the damage done 
to the fields cannot be compared to any 
smilar experiences excepting possibly 1925 
vien the Soviet oil industry was still in 
isinfaney. Almost all Baku oil field groups 





wre affected and at some fields production 
ll to about 50 percent of the plan during 
everal individual days. The total for all 
Baku fields at the beginning of February fell 
over 50,000 bbl. per day, as compared with 
te last days of January when production 
as already affected by inclement weather. 
Drilling operations were harassed to such 
l extent that on individual days only 15 
tent of the plan could be accomplished 
td much more attention had to be given to 


oW removal by caterpillar tractors than 
0 drilling. 














February Daily Average Production 


: First Second 
Major Soviet Industries kite tian 
; Production (tons per day)........++. 347,300 353,400 
nd gas (bbl. per day)..........2000e 483,700 512,400 
| RR 52,000 55,700 
ore (tons per day). ..........cceeeee 77,600 82,600 
Won (tons per day)............ceeees 34,300 35,800 
ee 38,600 41,000 
mills (tons per rr 30,800 32,500 


ROLEUM VRIL 1937 





Crude Daily Runs to 
Production Average Stills Drilling 

(bbl.) (bbl.) (bbl.) (feet) 
1937 
January...... .. 16,100,000 519,355 14,750,000 480,000 
SE saa actaw.svns . 14,600,000 521,430 12,800,000 410,000 
Total 2 months 1937 ..... 30,700,000 520,340 27,550,000 890,000 
Total 2 months 1936..... 31,444,000 524,066 26,088,700 1,026,090 
Total 1936........ _ 191,911,200 507,950 171,269,500 6,952,999 
Quota 1936........ . 213,500,000 584,931 175,000,000 7,100,000 
TS) 241,500,000 661,644 191,500,000 8,200,000 


seven bbl.=one ton 


From the above figures it is evident that 
the effects of storms and adverse weather 
conditions showed up in many other Soviet 
heavy industries besides oil. It is likewise 
to be seen that the damage was being grad- 
ually repaired but unfortunately at slow 
rate. The total coal production during 
February amounted to 350,300 tons per 
day as compared with 354,100 tons per 
day during January and as against 358,100 
tons per day during February, 1936. Pro- 
duction of gas during February must have 
been badly handicapped as the official 
estimates of production indicate an average 
of 497,700 bbl. of crude per day for all 
Soviet oil fields as against 542,500 bbl. of 
oil and gas during January and 547,900 bbl. 
of oil and gas per day during February, 1936. 

Total plan fulfillment for all Soviet 
oil fields for the month of February has 
amounted to between 78 and 78.5 percent, 
with a somewhat higher indication for the 
total of Baku. The individual oil field 
groups of Baku operated as follows (first 
figures=average plan fulfillment on indi- 
vidual days during the first half of the 
month, while second figures correspond to the 
second half of February):—Stalin fields, 
78-94 percent; Molotov fields, 47-78; Kergez 
fields, 34-50; Lenin fields, 88-98; Kirov, 
73-100; Asisbekov, 71-74; Artema, 64-81; 
Ordzonikidze fields, 80-104; Kaganovitch, 
67-78; and Aliati fields, 71-76 percent. 

Grozni oil fields show figures of 68 and 
73 percent; individual Grozni oil field groups 
show 86-89 percent for the October fields, 
14-18 percent for Daghestan fields, and 74-80 
percent for Molgabek. Maikop fields show 
51 percent as the lowest and 78 percent as 
the highest on individual days. All other 
Soviet oil fields outside the Caucasus show 
plan fulfillment as follows: 


De so cc cccccccscccccsecvecscess 52-70 percent 
Phd tdbnnwetannreseessereedsecers 86-105 
WN. 000s deessernesiesinneesave 36-65 

Pn ccasicccatacecsencusesesesvans 69-99 
I 66-6.006000050050000060066008680 80-87 
PN 05.0.ccudedensdesevecsesecxacs 60-98 


ZA INDUSTRIALIZATIU severely criticizes 
the Soviet oil industry for its poor showings 
in operation, indices for the first two months 
of 1937 being below plan and beiow the 
corresponding figures for the same period of 
1936. During 1936, and particularly at 
the end of the year, Stakhanov brigades at 
Baku, Grozni, Maikop and Bashkiria showed 
their willingness to fight for oil and made 
fine showings in speed of drilling. The pres- 
ent showings for drilling are extremely poor 
and production is likewise lagging behind 
plan, as well as behind the corresponding 
showings of last year. So far this year no 
Stakhanov tempo has been developed in 
the oil industry at all. 

The oil operators in the individual oil 
fields have remained most inactive and the 
head organization above them has remained 
inactive too. 

Some time ago the Don coal basin opera- 
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tors, criticizing such inactivity in times of 
adversity, sent out a call to all industrial 
branches of Soviet heavy industries to pull 
together and get busy. No response at all 
to this has come from the Soviet oil industry. 
Mr. M. Barinov, head of Glavneft, has only 
assured that all delegates which were sent 
to the oil fields have received strict orders to 
look into the arrears incurred and to do 
something in order to awaken activity. ‘‘Is 
this all that Mr. Barinov could do?”’, the 
paper asks, and then continues to say that 
if this is the best quality of management and 
organization the head of such an important 
industry is able to display, then what prog- 
ress in drilling and production is to be ex- 
pected? Does the top organization of the 
oil industry realize what it means to the 
entire Soviet Economy when drilling shows 


only 50 percent and production 75 and 80 
percent plan fulfillment at its best? 

A later issue of ZA INDUSTRIALIZATIU, 
commenting on Baku oil field operations, 
states that Baku shows arrears of about 
63,000 bbl. of crude per day and the total 
arrears for the first two months of 1937 aggre- 
gate almost 3,000,000 bbl.; further, the plan 
fulfillment for February is below 82 percent. 
Almost all major oil fields of Baku are in 
arrears as regards new wells completed for 
production. At the end of February 230 
wells damaged during the storms were still 
out of order, while at the Lenin fields 100 
wells damaged were still to be put back in 
operation. The management of many of 
the major Baku fields complain of lack of 
hoists, but the hoists available are being 
utilized only at the rate of 48 percent of 











a 








ACCURATE 


In early Torsion Balance prospecting great stress 
was placed on the instrument's sensitivity. However, 
disturbing effects often reduced the effective sensitivity 
of the instrument appreciably. 

The Askania short period torsion balance, while 
slightly less sensitive, is as fully accurate as the larger 
sensitive instrument. Comparative tests have proved 
this fact and the many short period instruments now 
in use is evidence of their highly satisfactory opera- 
tion. In the new Askania instrument disturbing effects 
are reduced and at the same time greater speed and 
portability are obtained. 

Further details regarding this improved torsion 
balance will be sent upon request. 
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capacity. The liquidation of damages Dro. 
ceeds very slowly and production lags behing 
plan. Drilling is poor and in addition drill. 
ing operations are hampered by a differeng 
of opinion which has arisen from misunder. 
standings between the management of drill. 
ing and the management of Production, 
This will lead to grave results in the form 
of arrears unless the central authority inte. 
venes. 

In the middle of February prospecting wel 
No. 8 drilled in Gorski mountains was openej 
at 3,390 ft., flowing some 2,000 to 3,500 bby, 
of crude per day with potentialities of a 
even greater flow. The crude is of paraffiy 
base, specific gravity 0.870. Gorski mow. 
tain is in the Terski ridge which is situates 
between Grozni and Maikop, about 3 
kilometers from Molgabek and about 7 
kilometers from Grozni. Well No. 8 ig o 
the eastern side of the south wing of Tersk 
ridge where the first well drilled has proved 
of commercial value. The northern wing 
of Terski ridge has been prospected 3 
Eldarovo and Mushubiru, properties pro. 
lific in gas wells. Alongside of well No, 8 
another well has been started and on the 
western end of the wing two more welk 
were started in drilling recently. All in all 
seven wells were started in drilling in this 
region during 1936. On February 22nd a 
well drilled on Asphalt mountain, which 
belongs to Maikop properties, was completed 
at a depth of 2,775 ft. and flowed some 3,00) 
bbl. per day. 
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These two testing wells on the territory | 


between Grozni and Maikop are discoveries 
of invaluable importance as they are certain 
to open new lands for Grozni production, 
which has declined steadily since 1931. 
The Volga-Moscow canal, which is to be 
opened on May Ist of this year, is preparing 
to open its gates for the flow of water from 
the Volga River. As of today 50 installa 
tions on this enterprise are yet to be com: 
pleted, which are the main Volga concreté 
dam, seven locks, five pumping stations 
various gates and so forth. Some of th: 


pumping stations have already been teste, 


and the propeller aggregates are reported 
operate satisfactorily. The assembling 0 
the hydro-electric installations is now pro 
ceeding under full speed and similar progres 
is reported in regard to signalization, auto 
matic control and telephone installation 
With the opening of this canal on May Is 
Moscow will become the terminal of a water 
way from the Caspian Sea. Any sea raf 
navigating the Volga bound for Moscow at 
entering the Moscow River will have to pa 
nine locks and 11 dams, flow over two tr 
nels, pass under bridge structures of ft 
railroads and 10 highways, and in order! 
do so will be assisted by five pumping s# 
tions operated by seven hydro-electric pov 
plants. Only 16 kilometers of the total 1° 
kilometers of the canal can be used ! 
navigation freely without locks. At © 
Ivanovski water basin the total spread © 
the water between shores reaches some ! 
kilometers and the depth varies betwe 
5 and 57 ft., and navigation will require auld 
matically lighted buoys. Between M 
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Today s Oil News Today 


Responsible oil men depend on Ira Rinehart’s Oil Reports 
for “Hot” daily information on drilling wells, production, pipe 
line, statistical and political news in the mid continent and gulf 


coastal regions. 


Daily reports issued except holidays and Sundays in special 
mimeographed form. Maps of all “hot” areas given and all 
news of the southwest thoroughly covered and analyzed by 
a highly trained and specialized group of experts and staff 


men stationed at every important oil city. 


Texas-Arkansas-Louisiana-New Mexico reports published at 
Fort Worth and Houston. Oklahoma-Kansas reports published 
at Tulsa. We respectfully solicit your inquiries at any of our 


publishing offices. 
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ist and the end of 1937 a total of 971,99 
tons of freight are to be carried over the 
canal, a total of 112,000,000 kilometer tons, 
When the Volga-Don canal is completed 
the freight capacity of this waterway yj 
be 15,000,000 tons and will be of importance 
for the transportation of oil. 

In addition to, and in connection with this 
waterway another huge project called The 
Greater Volga Enterprise is planned. This 
is a part of the so-called reconstruction of 
the country at large. Greater Volga cop. 
templates the erection of a number of gigan. 
tic hydro-electric power plants to link up 
by waterway the northern part of the coun. 
try with the southern sea outlets. In addi. 
tion, it is planned to irrigate large dry areas 
along the Volga shores. Between Rybinsk 
and Stalingrad, over a distance of about 500 
kilometers, several dams are to be erected 
between 70 and 100 ft. high to form deep 
and slowly flowing water basins. All jp 
all six hydro-electric power plants are to be 
erected at Rybinsk (near Gorki), at Samar- 
ski Luka, at Kamishin and at Stalingrad, 
which will have an aggregate capacity of 
8,000,000 KW. togeneratesome 40,000,000,000 
KWH. per year—in addition to which hydro- 
electric power plants will be erected on the 
Kama River with a capacity of 2,000,000 
KW. or 11,000,000,000 KWH. per year, 
The total of about 50,000,000,000 KWH. 
represents the equivalent of 25,000,000 tons 
of fuel produced in these localities in the form 
of peat, lignite and shale. Total Soviet 
production of coal in 1936 amounted to 
75,000,000 tons in the Don coal basin, 17- 
000,000 tons in the Kuznetzk basin, and 
7,500,000 tons in the Moscow region. The 
power plants of the Volga and Kama will 
be connected by high-voltage lines cross 
country with power-plants on the Dnepr 
river in the west and Northern Caucasus 
and the Don basin system in the south. 

The Volga-Kama water system, with an 


Soviet Oil Exports—January, 1937 
Quantity Value 
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(tons) (Rbl.) 

RN Jc cciaie socio dwiauestoctaan 40,408 1,455,000 

Ds 6 6:0:6:6:6:66:0:6060666600000006066 35,656 3,462,000 

i. <cpsnegdiuibeiseekesdccidnknse 94,447 1,727,000 

SEES orotate clahoe ak ace ace 24,187 2,983,000 

a oe a ds is casos 33,736 1,788,000 
ND cha cdarrerdncevenencewtncees 579 19,000 | 

te rinnededsheoeseedeeeescns 61,766 2,080,000 
Asphalt, Pitch & Coke..........0-0-05- 105 6,000 \ 

EE OO ERATOR TTT 220,884 13,520,000 

Total January 1936... ......ceeeeeeeeee 249,222 13,346,000 

By Countries 

BEER ccccrsccesnciseepseweesresesace 40,367 1,453,000 

DD ckcsdoctesoescuesessetecosscars 29,615 2,224,000 

EE 00.6 ck cdnteeeesseesonsesveres 25,689 1,994,000 

1,419,000 

396,000 

699,000 

902,000 

895,000 

212,000 

122,000 

116,000 

Belgium-Luxemburg..............-.+0+- 1,085 303,000 

ER eer ee 421 86,000 

i aac atitnne seugesink ean 257 20,000 

SE iccuscdsoeureatessnconevet 227 46 000 

acted fan deniusueduenon 156 11,000 

CN i cenit ceaucosamiaaumacees 103 18,000 

MN Scknno55inccscwcsnsnucsedie 54,376 2,584,000 
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pty Guarathe | | | With a CHEMICO Sludge 
gigan- : . Conversion Plant 
Only weak dirty acid that cannot oe , , 
nk up be purified economically and must ACID SLUDGE Clean strong acid, continuously 
-coun- be put through an additional con- - regenerated at low cost with high 
| addi- centrating operation before usable. percentage recovery. This plant is 
r areas A large percentage of acid is lost in - - ae is operated by ordinary labor and at 
ybinsk each of these operations. minimum attendance cost. 
ut 500 . ; ‘ = . 
saad | view of the processing economies and low refining costs essential to profit under 
>] *,? *.* . “pn . . . 
a deep today’s competitive conditions, what justification can there be for continuing any prac- 
a s tice of acid sludge disposal that discards recoverable value or imposes excessive handling 
B e K) 
ng expense} 
ingrad, * 
iy The CHEMICO Acid Sludge 
100,000 
= Conversion Proce 
on the on rsion rrocess 
100,000 > . . , , : , , 
oo substitutes savings for disposal losses, acid sludges which are unsuitable for 
KWH. provides the refinery with clear clean utilization by any other method. The 
“ tons strong acid, and effects important econo- regenerated acid requires neither con- 
“—. mies wherever the acid requirement ex- centration nor purification. 
‘ted to ceeds 20 tons per day. very CHEMICO Sludge Conversion 
in, 17, In this CHEMICO process the raw Plant is designed specifically for the 
in, 9 untreated sludge is decomposed into conditions in the refinery it serves, and 
l. e 7 ° ° . > @ 
na will strong sulphur dioxide gas and dry gran- performance is definitely guaranteed. 
. om ular coke. The gas after scrubbing and CHEMICO assumes complete responsi- 
Dnepr extraction of the oil content is converted bility for plant design and_ erection, 
> a bd . . . . . . . 
9 = into 98% or stronger acid in an acid choice and installation of equipment, and 
with an production unit. Part of the coke residue trains the operating crew. The plant is 
is used for decomposing the sludge, and delivered ready for operation with ac- 
| the rest is excellent fuel for other uses. ceptance asked only after proof, by a 
7 Nothing remains for disposal and no test run, that the guarantees are met. 
= fumes escape. There is no economic loss, Contracts are usually based upon 
1,455) . : ° é ° 
3,469,000 and the pollution problem is eliminated. lump-sum payment to cover everything, 
(000 ‘ . e : . . . . . 
rea | Centralized control makes the labor ex- including consultation, preliminary ex- 
| pense very low. perimentation (when necessary), patent 
20H0 00 By this process acid of any strength license, design, erection, installation and 
may be produced economically even from initial operating supervision. 
13,520,000 
13,346,000 The first CHEMICO Sludge Conversion Plant, built in 1932, operates constantly at higher aver- 
age than its rated capacity of 50 tons of fuming acid per day, and has proven highly satisfactory. 
Three installations now under construction include one for a prominent foreign refiner. 
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world’s leading driving chain makers 


Send for leaflet Ref. No. 216/32 


The Renold & Coventry Chain Co. Ltd., Manchester, England 


Agents throughout the World 
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average depth of 20-23 ft., is certain to pro- 
vide sufficient draft for sea-going vessels to 
land at Moscow and, connected with the 
Sheksna and Vitegra, the Volga waterway 
will provide access to the Baltic, and, by 
way of the Baltic-White Sea canal, to the 
White Sea as well. In the south the Volga- 
Don and Manitch waterways will form a 
sufficiently deep sea outlet to the Black Sea. 

Almost 90 percent of Soviet international 
trade is carried by sea transport, and during 
the 10 years between 1925 and 1935 the 
Soviet mercantile marine has grown from 
265,000 tons of bottoms to about 1,200,000 
tons. The Soviets have gradually increased 
tonnage by domestic building as well as by 
acquisition of seacraft in other countries. 

During the first eight months of 1936 
about 2,700,000 tons of Soviet export trade 
and about 515,000 tons of Soviet imports 
were carried between Soviet and other ports 
by Soviet vessels, and during the same period 
the Soviets chartered a total of about 4,100,- 
000 tons of freight capacity. 


Tonnage Chartered by Soviets 


8 months, 1936 


No. ships Cargo tons 
132,200 tons 

634,800 “ 

498,000 “ 

2,091,600 “ 

263,500 “ 

463,600 “ 


4,084,600 tons 


The Soviets have now centralized all char- 
tering of vessels under the SOVFREIGHT 
in Moscow with arbitration of all possible 
disputes to be held by the Maritime Arbitra- 
tion Commission at the Chamber of Com- 
merce in Moscow. The ‘“‘Red Sormovo” 
Shipyard has now under construction for 
service on the canal and Moscow 16 motor 
ships, of which four are for Moscow, eight 
are freight ships, and four are passenger 
boats. These passenger boats are of stream- 
line design with all welded bodies 73 meters 
long and 15 meters beam, and will develop 
a speed of 21 kilometers per hour, having. 
two motors of 350 h.p. each. 

During the last four years the Soviets have 
invested for new industrial development a 
total capital of 96,000,000,000 Rbl. During 
1937 a total of 32,500,000,000 Rbl. will be 
invested for industrial development. Thus 
the total investment of new capital during 
the Second Five Year Plan will amount to 
128,000,000,000 Rbl. as against 50,500,- 
000,000 Rbl. invested during the First 
Piatiletka. Of the total of 32,500,000,000 
Rbl. to be invested in 1937, 8,440,000,000 
Rbl. will be allotted for the Heavy Indus- 
tries. The oil industry will receive in 1937 
a total of 1,130,000,000 Rbl. to be applied 
mainly for drilling and erection of new re- 
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Sperry-Sun Well Surveying Co, 
1608 Walnut Street, Philadelphia, Pa. 
425 Petroleum Building, Tulsa, Okla. 
3118 Blodgett Avenue, Houston, Texas 
549 East Bixby Road, (3800 Block, Atlantic Ave.) 
Long Beach, Calif. 
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TAURUS EXPRESS 


Trains composed entirely of Ist 
and 2nd Class Sleeping and 
Dining Cars, Departures from 
LONDON and PARIS twice 
weekly. Single Tickets with 25 
per cent, reduction, Return 
Tickets with 40 per cent, re- 
duction. Considerable reductions 
for parties of eight passengers, 
Packets of Merchandise can be 
forwarded by these trains, 


Apply to any office of 
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AQUAGEL 


The Ideal Mud Conditioner 


Properly conditioned with a small amount of AQUAGEL, 
native clays will have wall-building properties which prevest 
caving of holes, stuck drill pipe and casing. Drilling mud pr 
pared with AQUAGEL reduces abrasion, prevents cuttings from 
settling, seals off crevices and insures the landing of casing with 
out sticking. 


STABILITE 


An Improved Chemical Mud Thinner 








fineries. About 40 percent of the above total 
ona will bé used for drilling operations, with a 
view to drilling and to completing 3,600 
wells in all Soviet oil fields during the year. 
The expansion of the refining industry will 
carry the erection of new refining capacities 
to a total of 14,000,000 bbl. 


STABILITE reduces the viscosities of thick drilling mutt 
without destroying their wall-building properties. STABILITE 
treated muds quickly release gas from gas-cut muds and are 
particular value where weighting materials are used, or is 
drilling through heaving or caving formations. STABILITS 
assures lower mud-treating costs. 


The Yellow Metal with the Steel character. 


TUNGUM SALES CO., LTD. 
Iddesleigh House, Caxton St., London, S.W.1 


BAROID SALES DEPARTMENT 
NATIONAL PIGMENTS & CHEMICAL DIVISION 
NATIONAL LEAD COMPAN! 
BAROID SALES OFFICES—LOS ANGELES + TULSA - HOUSTON 
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